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NEW YORK, WEDNESDAY, MARCH 28, 1894. 





VIEWS, NEWS AND INTERVIEWS. 

A correspondent sends to London Light- 
ing two pretty little stories of the electric 
light in its early days, both incidents occur- 
ring 10 or 12 years ago, and one of them 
being noticed in the journals of the day. 
A lady having determined to appear at . 
fancy dress ball with an electric star in her 
hair was rather nonplussed as to where the 
battery could be fixed. Her husband gal- 
lantly came to the rescue and elected to go 
as an organ grinder, and attended her the 
whole evening with the battery concealed in 
his organ. This was the very first time elec- 
tricity was used as a personal adornment, but 
shortly afterwards ‘‘Iolanthe” was produced, 
and it will be remembered the ligbt was 
similarly employed in this opera. The sec- 
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upper Silesia, where the metal is made from 
calamine, and also more and more from 
zinc blende, by distillation, and the smelting 
of zinc blende has led here, as in other 
places, to the establishment of very perfect 
arrangements for utilizing and preventing 
the deleterious effects of the sulphurous 
acid generated in roasting such ores. Fur- 
ther, though the smelting of zinc is a matter 
of much difficulty in most localities, on 
account of the presence of other metals in 
the ore, this trouble is overcome, it seems, 
by a careful preparation of the ores and 
purification of the zinc obtained; by the use, 
too, of regenerative gas heating furnaces 
and well-adapted condensers, the cost of 
production has been reduced and loss of 
metal prevented. With the smelting of the 


the car without being compelled to first 
attract the attention of the conductor. The 
bells are operated by a dry battery. The 
company has already equipped one car with 
these buttons and bells, and as far as can 
now be seen everything seems to wors like 
a charm. 





The Direct United States Cable Company 
achieved another victory over its competitors 
on March 17, in transmitting to the United 
Press its announcement of the result of the 
Oxford Cambridge boat race on the Thames. 
Ten seconds after the dispatch was filed in 
Loudon it was signaled to the United Press 
office in this city, thus anticipating the an- 
nouncement by other lines from three to 10 
minutes. 


Entered at Post Office, New York, 1= Mail Matter of the Second Class. 
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The Aerodromic System of Trans- 
portation. 


A NOVEL METHOD OF TRANSIT IS THE CHASE- 
KIRCHNER SYSTEM—AN ELECTRO-FLY- 
ING MACHINE IDEA OPERATING ON AN 
ELEVATED STRUCTURE. 


Lieut. G. N. Chase, U. 8S. A., and H. W. 
Kirchner, F. A. I. A., of St. Louis, Mo., 
have evolved a system of transportation 
which is illustrated herewith and which is 
extremely novel in its conception. Elec- 
tricity and wings form the motive power, 
and the motion is expected to be a sort of 
compromise between flying and crawling, 
accomplished on an elevated structure. The 
problem which the inventors have under- 








ond story is told of the Queen of Roumania, 
who was carried into a ballroom as a 
hrysalis and propped against the wall. 
he effect must have been singularly start- 
ing and beautiful when, tothe amazement 
f the admiring crowd, she emerged from 
her shroud like covering one brilliant blaze 
of sparkling electric light. 





The Pacific and European Telegraph 
Company’s line has been opened between 
Buenos Ayres and Valparaiso. The rate 
beyond London or Brest to Bolivia, Chili 
and Peru will be $1.50 per word. 





The fact is not generally known, perbaps, 
that more zine is produced in Germany than 
in any other country in the world. Accord- 
ing to Kublow’s recent estimate, the annual 
exportation amounts to some 28,000 tons. 
The main production district is claimed for 
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zinc a small production of cadmium is con- 
nected. 


The Liverpool electric elevated railway, 
which has been in existence about a year, 
has proved completely successful in opera- 
tion. It is five miles long, and its total cost, 
including equipment and all other charges, 
has been £550,000. A five minute service 
of trains is maintained with perfect regu- 
larity, and so far without mishap of any 
kind. On a recent holiday 40,000 passengers 
were carried in eight hours. 





The Grand Avenue Cable Company, of 
Kansas City, Mo., is experimenting with 
electrical push buttons for the cars of their 
system. Eight push-buttons, four on each 
side, will be placed in a car. These will be 
connected to two signal bells, one for the 
gripman and one for the conductor, so that 
the passenger can give a signal to stop 


The electric light and power station for 
the town of Chambéry, near Lyons, France, 
is remarkable for the height of the water- 
falls used to drive the turbines. These falls 
are on the Isére, about 11 miles from Cham- 


béry, and the tc tal head is 2,010 feet. They 
will furnish about 2,000 horse-power. The 


turbines are to drive seven 120 kilowatt alter- 
nate current dynamos, giving an electro- 
motive force of 5,000 volts. At the points 
of distribution the potential will be reduced 
to 110 volts by transformers. 


dareeaeelianccen 
Long-Distance Telephony in Spain. 


An important long-distance telephone line 
is being constructed between Madrid and 
Barcelona, a distance of about 500 miles. 
The line will pass through Saragossa and 
is expected to be ready within three 
months. 








taken to solve is the construction of a 
machine which will be able to run upon the 
air at great speed, guided by a track in 
absolute safety and supplied with power. 
The track is elevated and of steel. It con- 
sists of two parallel trusses six feet in depth 
and about 11 feet apart. The upper and 
lower chords of these trusses form the rails 
or guides. This trussed roadway is sup- 
ported upon steel columns, a variation in the 
height of which helps to modify the grade 
where necessary. These columns are firmly 
fastened -to stone or concrete foundations 
and are thoroughly braced. The spans 
average abou! 37 feet in length, but may be 
varied to suit the requirements of the train. 
They are tied from the underside to prevent 
spreading and are made absolutely rigid. 
The rails are of especial design. The lower 
ones are reversed and so constructed as to 
give a bearing for wheels on their lower 
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sides. The track will be practically a right 
line between stations, in the immediate vicin- 
ity of which curves may be introduced if 
necessary. 

The cars will be of different lengths, from 
40 to 100 feet, and of sufficient cross-section 
to give all of tbe usual interior arrangements 
for comfort. They can also be adapted to 
all classes of freight. All cars will neces- 
sarily beinclosed and of a stream-line form, 
since a body of such shape meets only with 
a frictional resistance in passing through the 
air. Cars for grain and coal will contain 
hopper-shaped bins, and will be unloaded 
from underneath. As the cars are usually 
to be suspended from the top, the method of 
building must be reversed. The sides and 
bottom will consist of light trussed frame- 
work of steel, while the top will be a strong 
platform, to the underside of which the 
motors are attached. The whole outside 
she}! will be a continuous surface, presenting 
no abrupt features. The cars will be fire- 
proof, heated and lighted bv electricity. 
The windows will be immovable, and venti- 
lation will be through tubes with automatic 
valves. 

To the top of the car and at equal dis- 
tances apart are attached sets or banks of 
aeroplanes (technically so called), arranged 
in form, ‘‘ aspect” and position as suggested 
by experiments which have been made. 
The area of such surfaces will vary, accord- 
ing to the load, from 2,000 to 4,000 square 
feet. 

These planes are hinged at their rear edge to 
an immovable standard perpendicular to the 
top of the car, and at their front edge to a 
movable standard by linked levers. These 
front standards can be elevated or depressed, 
thus raising or lowering the frunt edge of 
the planes. The planes in each bank, oper- 
ated simultaneously by the engineer, are 
capable of being set at any angle from zero 
to 10 degrees or more. Each plane is from 
20 to 30 feet in lengtb, by four to five feet in 
width, and thoroughly braced. In the 
banks the aeroplanes will be superimposed, 
one directly above the other, at a distance 
slightly less than their width, measured 
from the advancing edge to the rear, this 
being the smaller dimension. 

The axles of the driving wheels, four or 
more in number, pass through the top of the 
car and are journaled in the sides of it. 
These journal boxes are capable of a con- 
siderable horizontal as well as a slight vertical 
motion. The former movement performs 
the office of the bogie in the ordinary car, 
permitting the axles to accommodate them- 
selves to curves, The driving wheels are 
four to six feet in diameter. Each axle 
carries two motors, with the armatures 
directly upon it, one motor upon either 
extremity, of from 25 to 50 effective horse- 
power each, connected in series. 

The motors will be of a type yet to be 
chosen. They will be upon a metallic cir- 
cuit of 5,000 to 10,000 volts, converted to 
500 volts for the motors, and delivering 
power depending upon the service required. 
The supply and return conductors will be 
supported from tbe top of the posts wherever 
they occur, and at points along the spans, 
and will have no line drop. They will be of 
such form that while giving greater economy 
in material, they will offer the greatest 
resistance to flexure. 

The axle of the trolley wheels passes 
through the sides of the car near the top, 
with journals the same as the driving axles, 
but in insulated bearings. The trolley 
wheels have a contact on the upper side of 
the conductor, and being free to fall by 
their own weight, and that of their axle, a 
perfect contact will always be insured. The 
trolley axle is provided with the usual 
brushes and distribution discs, fastened to 
the top of the car by aspring post device 
which keeps the brushes in close contact 
with the copper sleeve of the axle. These 
sleeves are removable, and, after a certain 
wear, they, with the wheels, can be taken off 
and recast. 

In the engineer’s room is located an air- 
pump which actuates a system of rods and 
levers underneath the car. To these are 
attached several sets of axles that pass across 
the bottom of the car. Their wheels (about 
two feet in diameter) do not ordinarily 
engage the under side of the lower rails. 
The object of these wheels isto keep the 
car upon the track, prevent oscillation and 
possible swaying from side winds, and 
to generate a friction for traction or 
retardation. These results are accomplished 
by the automatic air-pump and system 
of levers beneath the car, which, besides 
operating the air brakes attached to these 
lower wheels, give the journals a vertical 
motion, thus bringing the wheels upward 
against the lower rails, forming a clutch or 
grip between the upper and lower wheels 
upon the rails. The track descending in 
either direction from stations, starting and 
stopping are facilitated. 

Whatever the weight upon the track, the 
center of gravity is several feet below the 
line joining the points of suspension, instead 
of several feet above it, asin the case of the 
present railroads. 

Presupposing the fact that the aeroplanes 
can lift the greater part of the load upon a 
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level or even upon a grade, there is no reason 
why just enough weight should not be 
carried upon the driving wheels to give the 
necessary adbesion to the rails for traction. 
Upon an ascending grade it is argued that if 
all but this weight can be lifted from the 
track, and this equilibrium be maintained, 
but little more work will be needed to propel 
the car upthe grade than ona level. But 
more work is necessary to maintain this con- 
dition of things. It is, however, not to be 
compared in amount to that necessary to 
force the load up the bill by the ordinary 
rolling method, and yet maintain a high 
velocity. 

In ascending grades, then, the engineer by 
manipulating the planes, preserves the lift of 
the machine, only this weight remaining 
upon the track. He calls into use for this 
purpose a reserve of power, and so reaches 
the summit with the speed slightly reduced. 
Descending grades or in stopping he has 
two methods of retardation; first by means 
of the air-brakes, and second, by increasing 
enormously the atmospheric resistance of the 
attached aeroplanes, by setting them at such 
an angle that their vertical projection offers, 
approximately, the same resistance that a 
normal plane of like extent would offer. 
The problem of retardation thus apparently 
becomes a simple one, 

———_ ewe -— 
Patent Office Report for 1893. 

Commissioner of Patents Jobn S. Sey- 
mour submitted his annual report for the 


On the Effect of Heavy Gases in the 
Chamber of an [Incandescent Lamp. 


READ BEFORE THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, NEW YORK 
AND CHICAGO, MARCH 21, 1894, By 
PROF. WILLIAM A. ANTHONY. 


Since] the issue of Edison’s incandescent 
lamp patent in 1880 it has been the generally 
accepted theory that the principa) cause of 
the decay of the filament of an incandescent 
lamp other than oxidation was the mecbani- 
cal action of the small amount of gas remain- 
ing in the chamber, wearing away the fila- 
ment by the attrition due to the air currents, 
or, as Edison called it, ‘‘air washing.” Elec- 
trical forces are also supposed to have some 
effect, carrying the carbon from the filament 
to the walls of the chamber. The perfection 
of the electric lamp upon this view was to be 
sought in the direction of a higher vacuum, 
and more firm and solid carbons with a 
smoother surface. Improvements in carbons 
have done much toimprove the lamp. As 
carbons are now made—built up by deposit 
from a hydro-carbon vapor—every interstice 
is filled and the surface becomes almost as 
smooth as, and has almost the appearance of, 








TABLE I. 


Lamps, New 





Volts. | ec. p. Current. Cc. p. 
1 49 | 16 26 9.4 
2 49.6 | 16 26 10.3 
3 49 | 16 26 10.6 
4 49.2 16 26 9.8 
5 49.8 | 16 27 Broken. 
6 48.8 16 26.5 15.5 
sf 49 16 27 15.1 
s 50 16 26.5 Broken 


TABLE II. 


After 5 Hours at 65 and 70 Volts. 











Current. | 
24 | 
24.6 { Jacuum | =e 
34.8 (| Lamps. § Bulbs all Blackened. 
24.8 | | 
26.2 Bromine | . 4 
72 Lamps. | Bulbs not Blackened. 


After Five Minutes 

















| 
Lamps, New. at 90 Volts. 
} 
Culrent, _ ~ . scare 
Volts. c. p. Current. | c. p- 
VASWOIR. «0 cccerccscccscccnesecess 48.2 16 26 6.9 25 Greatly blackened. 
PING co ccccectses sos soveves 51 16 7 12.9 | 26.1 Not blackened. 
_— ————————————— —-—— —__ —— TY oe —— 
Taste III. 
LIFE TEST OF 8 VACUUM AND 8 BROMINE LAMPS. 
” "| . - 
Mean of 8 Lamps Mean of 8 Lamps oe Lane } —— 
at 0 Hours. at 210 Hours. at 400 Hours. at 625 Hours. 
Volts.| Amp. | c. p. || Volts.| Amp. | c. p. || Volts.; Amp.| c. p. | Volts.) Amp. | c. p. 
Vacuum .......| 51.35 |1.6888 25 51.35 | 1.739 | 22.31 || 51.26 | 1.704 | 20.17 || 51.38 | 1.698 | 18.18 
8 Lamps. 7 Lamps Remaining.||5 Lamps Remaining.| 3 Lamps Remaining. 
nee Fe SPR] PSR ees ete PRR Pea ] 
28 54.36 1.816 | 28.26 || 54.92 1.792 | 29.24 || 55.37 | 1.857 | 29 
1 | ! | 


Bromine.......| 54.16 | 1 768 











* One of the 6 vacuum lamps has a very bright 
longer. 





calendar year 1898 to Congress on March 22. 
The total number of applications for patents 
received during the year was 37,293; for 
designs, 1,060; for re-issues, 120; for caveats, 
2,247; for trade-marks, 1,899, and labels, 
401. There were 23,670 patents granted, 
including designs, 99 patents re-issued and 
1,677 trade-marks registered. The number 
of patents which expired was 14,172. 
Those forfeited for non-payment of final 
fees numbered 4,102. The total expendi- 
tures were $1,141,038, making the excess 
of receipts over expenditures $101,833. The 
total receipts over expenditures to the 
credit of the Patent Office now held by 
the United States Treasury amounts to 
$4,281,743. At the beginning of the year 
the applications awaiting action aggregated 
9,127. The number of applications now 
pending is 6,261. Concerning the photo- 
lithographic contract, the commissioner 
says: 

“The Lithographing company was the 
lowest bidder; while the bid of the old 
company exceeded the reduced appropria- 
tion by over $4,000. Expected delays oc- 
curred at first, but the arrears were subse- 
quently recovered and the quality of the 
work fully sustained. 

«Administrative reasons made it desirable 
that the work should be taken away from 
the former contractor and given to another, 
with whatever inconvenience might result.” 


spot on the filament, and can only last a few hours 





polished steel. Such a carbon withstands 
well the ‘‘ air-washing ” effect of the residual 
gases, and the life of the lamp ata given 
temperature is greatly increased. But as it 
is greater economy, up to a certain point, to 
increase the temperature and save energy 
than to keep the temperature down and save 
lamps, temperatures have been increased as 
carbons have been improved and efficiencies 
have been raised, unti] in new lamps, at 
least, a candle-power is obtained from less 
than three watts, instead of four or more. 
But with these higher efficiencies comes a 
new cause of deterioration not so apparent 
in the low temperature lamps, the blackening 
of the bulb and consequent loss of trans- 
parency and decline in candle-power. When 
I see incandescent lamps bung for use, I 
involuntarily find myself looking for 
blackened lamps, and it is no uncommon 
thing to see those through which objects 
look dim. Sometimes I see lamps so black 
that they would do for smoked glass in 
viewing an eclipse of the sun. I have taken 
down such lamps and measured their candle- 
power and efficiency. Very often they run 
as low as 10 candles and six or seven watts 
per candle at their normal voltage, and I 
have found lamps below six candles and 10 
watts per candle. The customer was still 
using these and had not ‘‘kicked” so far as I 
know, though he was sure he was not getting 
the light he did at the beginning. Generally 
he does not know what the matter is, thinks, 
perhaps, the company is parsimonious with 
the ‘‘electricity,” but hasn’t said much, 
‘*because he doesn’t want to be all the time 
making arow.” Of course, the illuminating 
company cannot be expected to go around 
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and hunt up such lamps and change them; 
so, as long as the customer does not com- 
plain, but pays for his six or 10 candles at 
the price of 16, the old blackened lamps 
remain on the circuit until they burn out. 
Since such lamps increase in resistance they 
take less and less current, and the older and 
more feeble they become, the more tenacious 
they are of life. Itis no uncommon thing 
to hear of such lamps that have lived 
through six, eight, or 10 thousand hours of 
active service, when, probably, not one of 
them was able to do its full duty, and should 
have been placed on the retired list at three 
hundred hours. 

Now the question arises, is there no way 
to preserve the illuminating power of the 
lamp throughout tbe life of tbe filament? 
Surely a long-lived filament is of little value 
if it fails to give a reasonable light after two 
or three hundred hours. 

Loss of candle-power might be avoided by 
lowering the temperature and with it the 
initial efficiency of the lamp, but this is an 
improvement in the wrong direction, 
although I am sure the customers, whether 
they pay for their electric energy by the 
meter or by the year per lamp, would be 
the gainers if they were furnished with 
lamps of Jower initial efliciency, unless their 
lamps are changed oftener than is usually 
done. The present high efficiency lamp 
would do very well if there were any way to 
insure its retirement from the service when 
its legitimate usefulness was passed. The 
ideal lamp would be one that, while givinga 
high efficiency and a reasonable Jife, should 
die by the rupture of its filament while still 
doing its best work. 

About a year ago Mr. John Waring began 
experimenting upon the effects of heavy 
gases in the lamp chamber, using princi- 
pally the vapor of bromine as obtained from 
the liquid bromine of commerce. It is not 
necessary to describe in detail the various 
experiments. The final result reached was 
that, when bromine vapor was present in the 
chamber in proper quantity, the lamp, as 
compared with a vacuum lamp, could be 
run ata high efficiency without blackening 
or increase of resistance, therefore without 
loss of candle-power and with an increase in 
its useful life. These facts were abundantly 
demonstrated by numerous experiments. 
Below are the results of some experiments 
that I myself recently performed. I had 
made a number of 50 volt 16 candle lamps. 
Half of these were exhausted in the usual 
way as vacuum lamps. The others were 
made into bromine lamps after the method 
employed in the Waring factory. The 
lamps were all ‘‘ volted,” then four of each 
were run for three and a half hours at 65 
volts, and for one and abalf hours at 70 
volts pressures—15 and 20 volts in « xcess of 
the normal. Two of the bromine lamps 
broke at the endof the run. The resultsare 
given in Table I. 

Comparing the two kinds of lamps, it is 
seen that all the vacuum lamps had fallen 
more than one-third in candle-power, while 
the bromine lamps fell only five per cent. 
The current in the vacuum lamps had also 
diminished, showing an increase in resistance 
of the filaments of over five per cent. 

Two others of the same lot of 50 volt 
lamps, one vacuum and one bromine, were 
run for five minutes at 90 volts, at which 
pressure the light was of a dazzling white- 


ness. 

The results are given in Table II. 

In this experiment, also, the vacuum lamp 
shows a very great loss in candle-power as 
compared to the bromine. 

It may be said that these experiments 
were performed under abnormal conditions. 
They were to save time. Butif the bromine 
will, when the filament is carried to such an 
abnormal incandescence, preserve to such a 
marked degree the illuminating power of 
the lamp, so much the more should it do so 
when the incandescence is normal. 

But to remove any doubt as to the effect 
under normal conditions, I have obtained 
from Mr. Waring the results of a life test in 
progress at the Waring factory, and with 
his permission I embody them in this paper. 
The results as furnished me give the indi- 
vidual readings for eight vacuum and eight 
bromine lamps all identical in material and 
construction up to the point of exhausting 
the bulbs, when eight of the lamps were 
taken at random to be exhausted as vacuum 
lamps, and the remaining eight filled with 
bromine vapor in accordance with the regu- 
lar process pursued in the manufacture of 
the ‘‘ Novak” Jamp. 

As these lamps al] had similar filaments, 
the bromine lamps would, if run at the 
same candle-power, have been less efficient 
at the start than the vacuum lamps. The 
bromine lamps were, therefore, ‘‘volted” for 
28 candle-power and the vacuum lamps for 
25 candle-power, and each lamp marked 
with its appropriate voltage. The bromine 
lamps varied from 52.4 to 558 volts, and 
the vacuum lamps from 50.5 to 52 volts. 
During tse run the pressure was maintained 
for the bromine lamps at 54.15; for the 
vacuum lamps at 51.3. At approximately 
200, 400 and 600 hours from the beginning 
the candle-power of each lamp was meas- 
ured at its marked voltage. From the 
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individual readings furnished me, I have 
computed the, mean values, which are given 
in Table IIT. 

The efficiencies in watts per candle are as 
follows: 











TABLE IV. 
| 0 Hours |210 Hours|400 Hours|625 Hours 
Vacuum...| 3.469 3.99 | 4.33 4.8 
3.421 3.54 





Bromine 3.49 | 3.41 


What is the teaching of these results? 
Of the bromine lamps one had failed in less 
than 200 hours, two more in Jess than 400 
hours, and two more, or five in all, before 
the end of the test at 625 hours, but the 
candle-powers of the lamps still doing 
service were even higher than at the begin- 
ning. At 400 hours there had been no loss 
of efficiency. At 600 hours the efficiency 
had only fallen about three per cent., and 
even this was partly due to the fact that these 
three remaining lamps were, at the start, 
below the average efficiency. The vacuum 
lamps, on the contrary, had failed in candle- 
power nearly 20 per cent. at 400 hours, and 
27 per cent. at 625 hours. In efticiency 
they had dropped from 3.47 at the start, to 
4.33 at 400, and 4.8 at 625 hours. 

Although only one lamp had failed, these 
vacuum lamps were ull practically dead at 
400 hours, and in comparing their useful 
life with that of the bromine lamps, they 
should be so considered. But in whatever 
way the comparison is made, the bromine 
lamps in this test will appear as the better 
lamps, and yet up to the point of exhausting 
the chambers the bromine and vacuum 
lamps were precisely alike. 

These results do not accord with the gen- 
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American Institute of Electrical 
Engineers. 





A DUAL MEETING BY TELEPHONE. 





The eighty-fourth meeting of the Institute 
was held at 12 West Thirty-first street, New 
York city, March 21. A paper ‘‘On the 
Effect of Heavy Gases in the Chamber of an 
Incandescent Lamp,” was presented by 
Prof. W. A. Anthony, of Vineland, N. J., 
past president of the Institute. The dis- 
cussion was opened by Prof. Wm. Lispenard 
Robb, of Trinity College, Hartford, Conn. 
A meeting of the Chicago members was also 
held simultaneously, at which the same 
paper was read and discussed at the Armour 
Institute. The author was represented at 
Chicago by Prof. Dugald C. Jackson, of 
Madison, Wis. Through the courtesy of the 
Metropolitan Telephone and Telegraph Com- 
pany, the American Telephone and Tele- 
graph Company and the Chicago Telephone 
Company, telephonic communication was 
established between the two meetings, with 
Mr. A. 8. Hibbard at the Chicago terminal 
and Mr. J. J. Carty in charge of the arrange- 
ments in New York city. Both gentlemen 
are members of the Council of the Institute. 
The possibility of bringing distant audiences 
in touch with the author of a paper was 
satisfactorily established, and before adjourn- 
ment President Houston, at New York, 
spoke over the wire to attentive listeners in 


struction and management of the Erie Canal 
caused the flood. 


It is now said that there is every prospect 
of success in getting a bill through the New 
York State Legislature for the formation of 
an Examining Board of Wiremen and Elec- 
trical Workers. Ex-DelegateC.W. Hoadley 
is in Albany looking after the interests of the 
bill, and is being assisted by all the big fire 
insurance companies in the State. 


The Oshkosh, Wis., electric light plant is 
about to be sold under the hammer, and 
Oshkosh people will lose $50,000 in stock 
and bonds thereby. An attorney of the 
Massachusetts Loan and Trust Company, 
which holds a trust deed to protect $100,000 
worth of bonds held by Eastern parties, has 
petitioned the court to ordera sale. The 
company is now in the hands of a receiver. 
If the plant is sold it will not bring $100,000, 
and the Oshkosh people interested see no 
way to save themselves. 

The Philadelphia council’s electrical com- 
mittee on March 22 agreed to report favor- 
ably the American Subway Company’s 
ordinance, after a number of amendments 
bad been made. The amendments included 
these provisions: That the subway shal! not 
be more than six feet square; that the sub- 
ways shall be made of hydraulic cement 
concrete, the ducts to be made of hydraulic 
pipes; that work shall be begun within one 
year of the passage of the ordinance; that 
the city shall have three ducts free, and that 
a bond for $100,000 shall be filed. 


























149 


TELEPHONE NEWS AND 
COMMENT. 


Minneapolis is trying to reduce telephone 
rentals $2 per month. 





The New England Telephone and Tele- 
graph Company recently took a three days’ 
count of telephone messages over its lines. 





The Western Telephone Construction 
Company, of Chicago, is said to be going 
quietly ahead and perfecting its plans ina 
business. like way. 





The Harrison Interstate Telephone Com- 
pany seems to be meeting with success in 
securing subscribers throughout the West. 
What it will do with them remairs to be 
seen. 





‘Telephone Lines and Their Properties,” 
second edition, revised and enlarged, is now 
out and is in much demand in telephone 
circles. This isa valuable work, well worth 
the price, $1.50. 





It is reported that the Bell Telephone 
Company, of Canada, earned about 30 per 
cent. for its shareholders the past year, not- 
withstanding the fact thatin Canada there 
are no patents and the field, consequently, is 
clear for competition. 











Fan of Coach 





Chase-Ninhner AeroDromic System. 





Fic. 2.—Tue Aeropromic System OF TRANSPORTATION.—PLAN ViEWws OF Motor CAR AND COACH. 


erally accepted belief as to the effect of a gas 
in the lamp chamber. Again and again I 
have been asked in reference to the claims 


tor the Novak lamp :—‘‘ Is it true that they 
maintain their candle-power ?”’ and, second, 
with considerable skepticism thrown into it : 


—‘‘ Well, how do you account for it?” 
This means, that I must submit over- 
whelming proof of the alleg d facts, or I 
must account for them. I do not object to 
this. It would be my own position in a 
similar case. 

I remember once, some years ago, an 
inventor of a new dynamo asked me to come 
and see it and give him an opinion of it. 
When I reached his shop he, unfortunately, 
could not show it in operation, but he 
assured me that his dynamo was a most 
wonderful machine, several times as efficient 
as any other known. He told me that, run- 
ning it by means of a little engine that could 
not by any possibility give more than two 
horse power, and which also ran his shop, 
he was able to run 32 Edison 16 candle- 
power lamps of the old eight to the horse- 
power type, to full incandescence. _ It seemed 
to me it must be a wonderful dynamo to 
develop four horse-power from two. 
asked him how he accounted for it. He 
could not explain it very clearly, at least I 
could not get the force of his explanation, 
and, though I saw the engine, and the 
dynamo, and the lamps, I expect I came 
away somewhat skeptical as to the perform- 
ance of that machine. 

Now I hope to be able to convince you 
before you go away to-night that the facts 
claimed for these bromine lamps are fully in 
accord with other known facts, even if they 
do not seem to accord with previous theories 
as to the action of gases in the lamp chamber. 

(To be continued.) 


both cities, extending congratulations upon 
the success of the dual meeting, and inform- 
ing the Chicago members that the report of 
the Committee on Units and Standards had 
been approved recommending the provisional 
adoption of the term ‘‘gilbert” for the C.G.S. 
unit of magneto-motive force, the ‘‘weber” 
for the C.G.S. magnetic unit of flux, the 
‘*oersted” for the C. G. S. unit of reluctance 
and the ‘‘gauss” for the unit of flux density. 
About 80 members and guests were present 
at the New York meeting, and 40in Chicago. 
f eae 
ELECTRIC LIGHT FLASHES. 

Marblehead, Mass., is tv establish a 
municipal lighting plant. 

Fire has destroyed the plant of the 
Charlottesville, Va., and University Electric 
Light Company. Loss, $18,000. 


The New York State Senate has passed a 
bill extending the term of office of the Board 
of Electrical Control of New York city for 
three years. 

The Suburban Electric Light, Heat and 
Power Company has completed its electric 
light plant at Kirkwood, Mo., and it is now 
in full operation. 

The General Electric Company has filed a 
bill against the State of New York for $34,- 
984.53 for damages resulting to its works at 
Schenectady from the flood of last March. 
The company claims that negligence in con- 


A Lightning Calculator. 


The beautiful new theater of Koster & 
Bial’s—and which, by the way, is probably 
the most effectively and most artistically 
lighted by electricity of any theater in New 
York—is just now a point of interest to the 
mathematician. 

M. Inaudi, of Paris, astounds everyone 
by his marvelous feats with figures. With 
his back to a large stage blackboard he reads 
off accurately long lists of figures given by 
the audience and written down by an assist- 
ant, the figures apparently becoming photo- 
graphed on his brain and remembered with- 
out effort. When later he is called upon to 
repeat them each figure in four different 
sums was correctly remembered and the 
problems solved, although M. Inaudi per- 
mitted a quarter of an hour to elapse after 
the writing of the figures on the blackboard 
before he read them off, devoting him- 
self meanwhile to telling the day of the 
week on which anyone in the audience was 
born if they stated the year and day of the 
month. M. Inaudi explains this interesting 
feat by saying that one part of his brain 
goes ahead solving the several problems on 
the blackboard—the figures of which he has 
only heard announced once and had never 
seen—and another part of his queer gray 
matter attends strictly to the business of 
telling the members of the audience their 
birthdays! 


The Drawbaugh people are to have a 
New York organization with $10,000,000 
capital. This amount of money, paid in, 
would give the company a financial strength 
that would make it a formidable competitor 
for the telephone business in this State. 





M. J. Carney is to sue for his patent 
rights in the multiple telephone switchboard. 
This may or may not surprise Inventor 
Scribner, of the Western Electric Company. 
Damages it is reported will be claimed in 
the amount of $5,000,000—a snug little sum 
these hard times. 





A newly-organized telephone company, 
called the Sunderland, would have becn 
levied on by the sheriff in New York last 
week, but that official could find nothing to 
levy upon. This company was, it seems, 
organized to swindle applicants for positions 
out of advance payments exacted as security 
for their honesty. 





Our correspondent at Portland, Ore., 
writes that there is much interest in telephone 
matters in that part of the United States, 
and efforts are being made to organize a 
number of exchanges in the smaller cities. 
In one place an exchange has been promised 
at the rate of $2 per month. The long- 
distance telephone is to be extended from 
Washington to Monte Christo. 
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Dynamos and Motors—Direct. 


A LECTURE AT COOPER UNION, NEW YORK, 
JANUARY 29, 1894, BEING AN EXTRACT 
FROM THE SECOND EDITION OF ‘‘ PRAC- 
TICAL MANAGEMENT OF DYNAMOS AND 
MOTORS,” BY F. B, CROCKER AND §. 8. 
WHEELER, DELIVERED BY DR. 8, 8. 
WHEELER. 


(Concluded from page 137.) 


The electrical resistance of the conductors 
and of the insulation of the machine are 
almost always tested when the merits of the 
machine are to be passed upon. The insu- 
lation resistance may be tested by a delicate 
galvanometer or by an ordinary voltmeter, 
such as we all use in our daily work. Take 
a Weston voltmeter, for example, such as 
this. The resistance of the insulation of 
any machine or of any !ine, or any wiring 
in a house, no matter how extensive, can be 
measured by this instrument without any 
additional apparatus. The instrument has 
about 15,000 ohms, and consequently, as a 
little figuring will show you, when the dyna- 
mo is giving 115 volts, if you connect this 
to ground and to one conductor of the 
machine and it points to, say, 1.7 volts, it 
means that theinsulation isabout a megohm. 
That follows from the fact that the instru- 
ment has about 15,000 ohms resistance, and 
if the resistance of the insulation cuts the 
reading which would otherwise be 115 volts 
down to one volt, it means that the insula- 
tion is about 100 times higher resistance than 
the resistance of the instrument. 

The insulation of the conductors of a 
machine, that is, of the wires it is wound 
with, or the metallic resistance, can best be 
measured by passing a large current through 
the machine, say 100 amperes and measur- 
ing with a voltmeter the difference of 
potential between the brushes. That will 
show the amount of resistance of the arma- 
ture. It cannot be measured by the ordinary 
galvanometers, It is most conveniently 
measured by the drop method just described. 

The voltage of a machine is, of course, 
tested by applying the voltmeter directly to 
its terminals, 

The amperes are measured by connecting 
the ammeter in series with the armature so 
that all of the current of the machine has to 
pass throughit. If you have no ammeter 
you can measure it by measuring the differ- 
ence in potential, that is the volts between 
two pointson a partof the circuit. Sup- 
pose this is a dynamo, and there are a couple 
of large wires leading out from it, You 
measure a yard of the wire and calculate 
its resistance by measuring the diameter by 
a wire gauge and looking at the wiring 
tables. Then measuring the difference of 
potential between the two points on the wire 
a yard apart, you can tell the number of 
amperes flowing through the wires at any 
time. If you cannot measure the size of 
the wire but can get the use of an ammeter for 
short time, you can measure the current at 
different loads and note the volts difference 
on the wire corresponding to these readings 
and keep the record. Then, at any future 
time, by measuring what the volts are be- 
tween these two points you can refer back 
to the record and find the corresponding 
amperes without any ammeter. 

It is necessary to measure the volts and 
amperes of any machine to make a test of 
its efficiency. The speed, of course, is 
measured with an ordinary speed counter or 
with a tachometer, which is similar to a 
centrifugal governor having an indicator 
which points at once to the speed of the 
machine without your having to use a clock 
or watch to count a half minute. 

The torque or turning power of the arma- 
ture is measured by what is called a prony 
brake. It isa lever that can be clamped on 
the pulley, and is usually, for convenience, 
one foot long from the center of the shaft. 
This is put on the pulley and the nuts are 
tightened up so that it opposes a resistance 
to the rotation, and then the rotation pulls a 
certain amount on the end of the lever. 
That amount is weighed bya scale or by 
putting weights on the end of the lever. If 
the pulley makes one revolution when it is 
clamped down, the distance that the end of 
the lever would travel, if it were allowed to 
revolve, would be six and one-quarter feet. 
Consequently, if it pulls one pound, and 
the armature makes a thousand revolutions 
a minute, it would pull one pound through 
6,250 feet; and as 33,000 pounds through a 
foot in a minute is one horse-power, that 
gives at once the power of the machine. 

Unfortunately, this scale is not large 
enough, so you cannot all see it. But I 
tightened the screws until it pulled five 
pounds, which is enough to develop one 
horse-power at a thousand revolutions of the 
motor. 

I am giving you the headings of all of the 
possible tests, one after another, though 
some are not at all interesting, in order to 
cover all parts of the subject. 

The foregoing, if the principal operation 
that every motor goes through when it is 
being tested for power and efficiency. 

The speed is measured by a tachometer 
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belted to an extra groove in this pulley, and 
the amount that is pulled at the end of the 
one foot lever, measured when the screws 
are tightened, is given on the spring balance 
scale, and the pull multiplied by the speed 
gives the mechanical power delivered. The 
mechanical power delivered divided by the 
electrical power put into the machine gives 
the efficiency. In this machine on the floor 
the efficiency is about 88 per cent., I believe. 

The distribution of magnetism in the differ- 
ent parts of the machine 1s often considered 
important and is found by winding, say, 10 
turns of wire around the magnet at the top 
and then winding 10 turns at the bottom, 
and then putting a coil of 10 turns in the 
armature space or winding 10 turns on the 
outside of the armature. Then if we mag- 
netize and demagnetize the field these differ- 
ent coils connected with the instrument will 
cause the needle to move different amounts, 
according to the amount of magnetism that 
each coil encloses. By that means the dis- 
tribution of the magnetism or the amount of 
leakage is determined for every part; 
machines of this kind will send some mag- 
netism out from the back of the magnets 
through the air. That part is called the 
‘* stray magnetism,” and it is generally con- 
sidered desirable to have that as low as pos- 
sible. For this reason machines that have 
been called iron-clad have been built. But 
in machines in which the iron of the arma- 
ture does not come as close to the magnets as 
it does in this, the amount of magnetism 
coming outside is very much greater than in 
this, because here the passage of the lines of 
force into the armature is encouraged by 
the fact that the iron comes close to the 
magnet. So that smooth armatures have 
the largest amount of scattered magnetism; 
armatures with teeth have less, and machines 
that have iron-clad frames have still less. 

The separation of losses ina motor or dyna- 
mo is also often investigated, and the losses 
are usually divided about as follows: Ina 
machine of 90 per cent. efficiency, 90 per 
cent. of the power put into it is returned in 
useful work. About one to three per cent. 
is lost in the friction of the bearings, About 
one and one-half per cent. is lost in hystere- 
sis or the effort required to reverse the mag- 
netism of the core that the armature wires 
are wound on—the iron in the center of this 
coil. About one and one-half per cent. is 
lost in ‘‘ eddy” currents, because the same 
induction effect that causes the current to 
circulate in the wire causes it to circulate as 
much as it can in the iron inside the wire. 
This is reduced to a small amount by build- 
ing the iron up in sbeets that are laid in a 
direction opposite to the direction that the 
wire follows, so that the current cannot pass 
through the iron in the direction in which it 
tends. If the sheets were laid the same way 
as the wire, the current would flow through 
the sheet, because the induction lies in that 
direction ; but they are usually laid cross- 
wise. Nevertheless, the sneets of iron have 
to have some thickness, and usually about 
one-fiftieth of an inch is enough to permit a 
very small current to eddy around in the 
mass of iron, and that causes a loss of about 
one and one-half per cent. The friction of 
the brushes is about one-half percent. The 
friction of the air against the armature is 
about one-half percent, That makes up the 
10 per cent. of loss; and in studying out 
for improvement in a motor the losses are 
always located. I have seen a great many 
charts showing just how the losses are 
divided at different loads. The loss of 
energy in the coils of the field magnets is 
from one,.to three per cent. The lossin the 
armature resistance is not constant. All the 
other losses are practically constant at all 
loads. But the loss in the armature increases 
as the currentincreases. When it isrunning 
free there is no energy used in the armature 
wire. When it is heavily loaded the loss 
averages about two percent., and that makes 
the losses of the machine running at full load 
slightly greater than when running free. 

Ihave just touched on the different fea- 
tures in respect to which a machine may be 
tested for quality. If a machine is in trouble 
it may be due to one of about nine causes. 
In each of these there are a good many sub- 
causes, 

The first cause is sparking. 
most important. 

The second is heating, which may be of 
the commutator, of the armature, of the 
fields or of the bearings. 

The next is noise. 

The next is that a machine may run too 
slow or too fast, or it may stop entirely. 
Or, if it is a dynamo, it may fail to generate. 

To take up the first of these—sparking 
may be caused by a short-circuited coil, by 
the brushes being in wrong position, by 
making bad contact, or having high resist- 
ance, by one coil being reversed, by uneven 
commutators, by bad mica, etc. 

In the next place, as to heating. That 
requires rather careful examination. If a 
machine has been running some time you 
may put your hand on its armature and 
think that it is heating, but it may be the 
bearing that is giving the heat. The heat is 
able to spread to all parts of the machine in 
avery short time, so that, when trying to 
locate the cause of heat, you should start 
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with a 2ool machine and run it a short time 
heavily loaded, so as to develop the heat 
rapidly, without giving it time to spread, 
and then fee) it and find where the heat is 
greatest. 

Heat in the commutator may be caused by 
almost apy of the causes of sparking, or it 
may be caused by something that would 
cause sparking if it were worse. 

The heating of the armature may be 
caused by improper insulation of the iron 
plates, as just described. It may be caused 
by a short-circuited coil, etc. 

The heating of the field magnets may be 
caused by the coils baving too low resist- 
ance, so that they draw too much current; 
or by the circuit having too high a pressure, 
soas to force too large a current into the 
coil; or the fields may be wound with too 
fine a wire to carry the constant current. 
lt may also be caused in the iron in the mag- 
net itself by the passage in front of the iron 
of the teeth of the armature, provided the 
teeth do not come close enough together. 
If they are far apart, or the slots into which 
the wire is wound are not narrow, the 
surface of the pole piece has a succession of 
spots passing over it where it is delivering 
lines of force into the armature opposite the 
teeth, and others where it is not doing any 
work. Consequently, a current will be 
generated in the surface of the pole piece by 
the very fact that there are portions full of 
lines of force and portions without any, 
which are in rapid motion. 

It is hardly necessary to go into the numer- 
ous causes of heating of bearings. If the 
coil is bad, or if there is grit in it, or if the 
bearing is too tight, or if the belt strains the 
shaft, it will make one or both bearings too 
hot; or if the end motion of the armature is 
not right; if it is so that the shoulder jams 
up against one bearing, that will make that 
bearing hot. 

A motor or dynamo may run too slow, 
and in the case of a motor this may be 
caused by too low pressure of the current 
or overload, or by a short-circuited coil, 
which would have the effect of putting a 
heavy load on the machine, although it 
would be zz the machine instead of outside. 
It may be caused by weak field magnetism. 
But if the field is very weak the machine 
will stop and very likely run in the opposite 
direction. This puzzles a great many people, 
because they cannot understand why a 
machine with no field circuit will run at all. 
The reason is that the current flowing in the 
armature gives the armature a certain polar- 
ity, and that reacts on the field and gives it 
a certain polarity, and it happens that that 
polarity is the opposite of the polarity given 
by the coils and required to run the machine 
right. If youbave a machine running back- 
wards and without much power, you can 
make up your mind that the field circuit is 
open. 

A dynamo may fail to generate through 
the brushes not being in the right position. 
There are a great many machines in which 
the wires from the coils are carried part way 
around the armature before they are con- 
nected with the commutator. So that a 
person who understands periectly the prin- 
ciples of machines will put the brushes on 
and will not be able to get any current and 
will be very much puzzled. For instance, 
an Edison dynamo, instead of requiring the 
brushes as they are placed here opposite the 
spaces between the pole pieces, requires 
them opposite the pole pieces. But it is 
electrically exactly the same as with the 
brushes placed as in this machine. I speak 
feelingly of this because I spent two days on 
it once trying to find what was the matter 
with the dynamo. To my satisfaction we 
had an Edison expert come to the place and 
he spent some time in trying to find it out 
also. Finally he remembered. 

The next subject 1 want to speak of and 
partly illustrate is the application of motors 
to driving machinery. The great advantage 
of that system lies in the fact that any other 
means of transmission requires a very large 
amount of power to keep the transmitter in 
operation ; for instance, shafting. An ordi- 
nary mill uses over balf of its power in 
driving shafting. I had some tests given to 
me, made at the factory of the Waltham 
Watch Company, where they have about 
8,000 screw and other small machines—like 
lathes. They have a 100 horse-power 
engine. It takes about 100 horse power to 
run the works, but it took 75 horse-power to 
drive the same mil] on Sunday when every 
machiue was thrown out. They did not 
turn a spindle, and it took 75 horse-power to 
just turn the shafts. In some recent electric 
plants the estimates for motors have been 
very much cut down, because after they put 
in the first two motors and dynamos they 
found it took only about half the power 
they expected to supply all the machines. 

Another advantage of the electric trans- 
mission is that when you are running over- 
time or at night, you can run a very small 
tool in the remotest part of the shop; for 
instance, with a donkey engine in the engine 
room, Without running -your main engine 
and without using more than one ampere of 
current. This is the first step in the appli- 
cation of electricity to power transmission. 

The second step is to build the motors 
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directly into the machines themselves. 
Almost all machinery has been designed to 
be driven by belting, and it has been modi- 
fied to some extent to adapt it to the con- 
ditions of belting and the belt speed, and a 
great many advantages can be obtained if 
you start from the beginning and re-design 
the machine by laying it out so as to be just 
suited to a motor. For instance, if you 
have a spindle running at 2,000 revolutions, 
instead of having a belt to it around a 
number of idler pulleys, you can make it 
directly the spindle of the motor. 

I have here an electric drill press. This 
is what is called a sensitive drill. It was 
driven by an inch and a half belt, or rather 
four belts. It was belted over here from 
two idlers down to a countersbaft here, and 
from here to another countershaft. And all 
of that parapbernalia has been wiped out by 
simply putting the armature of the motor 
right on the spindle of the drill. 

That drill requires about a quarter of an 
ampere to operate it ; and before, a quarter 
horse-power motor with two amperes was 
scarcely able to drive it with the belting it 
had. There are a number of electric lathes 
built pow on the same privciple, and I think 
that in two or three years we will all see 
some very radical changes in the way in 
which all kinds of ‘factories are equipped. 
Dispensing with the shafting and belting 
makes it possible to have a great deal more 
light and to have the shop a great deal 
cleaner. You can whitewash the whole 
shop, and there is nothing to carry dust. 





OUR WESTERN LETTER. 


The Ansonia Electric Company’s accounts 
are being bought up by Thomas Wallace at 
35 cents on the dollar. 

Mr. F. J. Hoag, 302 Water street, Toledo, 
O., hes been appointed chairman of the 
Reading Room Committee of the Toledo 
Public Library, and proposes to have the 
leading engineering publications on file. 


Mr. Angus S. Hibbard has an article in 
Armour Institute’s magazine on ‘‘ A Phase 
of Telephone Engineering,” that is an inter- 
esting study in telephone traffic, and includes 
a chart showing the effect of current events 
upon messages sent by telephone. 


A Western Association.—Letters are being 
sent out from Chicago to central stations in 
Michigan, Illinois, Iowa, Wisconsin and 
Minnesota, advising the formation of a 
Western Electric Light Association, or to 
join hands with the Northwestern Electrical 
Association. 

Mr. W. R. Pinckard is now in charge of 
the house goods department of the Central 
Electric Company, 118 Franklin street, Chi- 
cago. Mr. Pinckard’s long experience in 
this line has resulted in a wide acquaintance, 
all of whom will be glad to learn of his 
change of address. 


The University of Wisconsin’s special series 
of lectures in engineering includes ove for 
March 23 by Mr. C. M. Conradson, of the 
Gisholt Tool Works, Madison, Wisconsin, 
on ‘‘A Modern Machine Shop.” One on 
April 13, entitled ‘‘ Modern Electric Light 
Stations,” by L. A. Ferguson, electrical 
engineer of the Chicago Edison Company ; 
and one on “Electrolysis,” by Prof. A. J. 
Rogers, of Milwaukee, to be delivered April 
27. 


The Central Electric Company, Chicago, 
prepared what has been designated as a 
central station man’s calendar, and that the 
work is appreciated may be inferred from 
the following letter from an electric light 
company: ‘‘We are obliged to you for your 
calendar for 1894. We were on the point of 
writing for one, because it was the most 
sensible and complete one we bad last year, 
and we hoped you were printing one of the 
same style for this year.” 


The Question of Credits.—A large supply 
dealer recently referred to the very small 
percentage of accounts that had been charged 
off to profit and loss in his business, and to 
the strict injunctions he had given his sales- 
men not to be too anxious to make sales 
until an improved condition of affairs is 
noticeable in the financial market. Where 
there is a reasonable chance of the account 
being collected a sale may be made, but 
unusual care must be exercised in investi- 
gating the credit standing of the purchaser 
before the goods are shipped. 


Chicago, March 20. F. DEL. 
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The Barrows System of Transportation. 


A NOVEL METHOD OF CITY AND SUBURBAN 
TRAVEL, 





A system of transportation by light elec. 
tric carriages on a light and inexpensive 
elevation has been patented by C. H. Bar- 
rows, of Willimantic, Conn. Mr. Barrows 
claims that any system of electric transit, 
whether at high or low speed, whether in 
city or country, to be safe and cheap for its 
patrons and profitable to its owners must be 
elevated. , 

This system can, according to Mr. Bar- 
rows, afford to provide an elevation for 
rapid transit between distant points, any- 
where and everywhere, across the country 
in every direction, at a money cost of one 
cent per mile, and a great saving in time 
over any existing system. 

An elevation over the general surface of 
the country requires no cuts or fills, an 
approximate level aud straight line being 
maintained by longer or shorter posts. It 
goes aboveall road and railroad crossings, 
does not divide farms or offer obstruction to 
grazing cattle, and but little obstruction to 
cultivation of the soil, requires no fencing, 
enhances the value of farming lands, which 
bas the effect of reducing the cos' of right 
of way to a minimum. 

The very low cost of a structure for light 
carriages at 20 miles per hour makes this 
system available for back country towns that 
could not furnish business enough for a 
mote expensive line. But this system, while 
providing for electric railways cheap enough 
to fit a thousand and one situations that must 
have a cheap one or none at all, does not by 
any means confine itself to such situations, 
but by its different grades provides for three 
different styles and speeds, from $2,000 per 
mile and speed at about a three minute clip, 
up to a four-track substantial steel structure, 
with very light trains of one motor and one 
trail car, making an average, from point to 
point, through the country of 60 miles per 
hour including stops. And this, in Mr. 
Barrows opinion, is as fast as it will pay to 
driveacar. It is easy to talk of 100 miles 
per hour, but the enormous expense of a 
structure to withstand the strain, and the 
immense cost and weight of the driving 
machinery necessary, would make a com- 
mercial failure of the undertaking. 

It is very generally admitted that sooner 
or later the storage battery, as a source of 
energy for electric traction,must come to the 
front. The Barrows system seems to open 
up a new field for the storage battery, as it 
is peculiarly adapted to it by its light weight 
vehicles and its light, almost frictionless, 


two loaded trail cars at the usual speed, 
under all circumstances. 

By means of small spur pinions on the 
armature shafts, which engage with the 
sprocket driving chains, the motors apply 
their whole power directly to the periphery 
of the driving wheels. The power of a very 
small fast .speed motor utilized in this 
manner will drive a car that would require 
alarge slow speed motor if geared in the 
old way. 

The broad faced wheels on the cap of the 
girders, together with tie double flanged 
center wheels on the rail, bite the track with 
a grip that precludes the possibility of 
slipping, and every revolution counts. 

Each driving drum is provided with a 
groove, in which is seated a yielding or 
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surface would also decrease the loss of power 
and speed by slipping. 

For elevated roads in cities with a steel 
supporting structure there seems to be no 
reason why this system should not receive 
consideration. The cars are light and low, 
offering little resistance to the wind, not 
liable to upset, and easy to get in and out 
of, and remarkably neatin appearance. The 
simple propelling machinery, the manner of 
utilizing the power of small fast speed 
motors, the light weight of battery necessary 
to supply the current, the wide track bear- 


ings of the low cars are the conditions that 
make it practicable to use very cheap and 
very light weight trains on a very economical 
elevation. 

Thesmall cheaply constructed lines branch- 
ing off from this main line into the country 
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elastic filling, which affords a soft bearing 
for the driving chains and increases the 
frictional contact between the drums and the 
chains. Directly under the sprocket pinions 
of the motors are situated adjustable idler 
pulleys, over which the chains run, and 
which may be easily adjusted to take up 
slack in chains and adjust them to the right 
tension. All the wheels are tight on the 
shafts, and all turn or stop together. 

Fig. 2 shows motor and one trailer for 
suburban and cross country passenger traffic. 
For a strictly city business a passenger 
compartment forward will be provided in 
place of the inclined front. The small doors 
indicate the position of battery trays, which 





in every direction could be built for a single 
track, Mr. Barrows claims, at a cost of about 
$2,000 per mile. The equipment necessary 
to do the business for such a line, say one 
motor car with passenger compartment at 
each end driven by a pair of two hcrse- 
power motors and 1,000 pounds of battery 
cells, 1 trail car for extra occasions and one 
freight car for about two tons load could all 
be had for a reasonable sum, and would 
furnish transportation facilities that would 
double the value of every farm along the 
way and make the country available for the 
homes of thousands of toilers in the city. 
The saving in rent alone would in a few 
years pay for a home in the country, and 
the advantages of a garden, a cow and a 
few hens would more than pay the car fare, 
which in this system need not be more than 
one cent per mile. 
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The Antwerp International Exposition. 


Ata meeting of the members from New 
York, of the United States Honorary Com- 
missioners to the Antwerp International 
Exposition, held at their offices, 14 and 16 
Church street, New York city, on Wednes- 
day, March 14, it was resolved to again 
call the attention of American manufact- 
urers and producers to the fact that the 
Antwerp Exposition will open promptly on 
the fifth of May next. This is assured, as 
all the main buildings of the exposition are 
now completed. Intending exhibitors (and 
especially those from the State of New 
York) are urged to make their applications 
for spaces or concessions immediately ; if 
possible, before April 1, at the New York 
headquarters. 

For our manufacturers and producers who 
are now seeking the markets, not only of 
Continental Europe, but of Latin America 
and Australia, exceptional opportunities can 
be had at the Antwerp Exposition for plac- 
ing the samples of their goods before the 
buyers from these markets, because this is a 
business Exposition. 

The representatives of the Honorary 
United States Commission will (where such 
services are required) have the general 
supervision of the reception and care of 
exhibits during the term of the Exhibition. 
Exhibits should be ready for shipment not 
later than April 10. Special low rates of 
shipments to the Exposition direct have 
been obtained. For further particulars 
apply to the New York headquarters, 
Antwerp Exposition, 14 and 16 Church 
street, New York city, T. A. Matthews, 
commissioner. 

“ihe — 
The Largest Electric Railway Contract. 

The contract given last week by the Nassau 
Electric Railroad Company, of Brooklyn, 
N. Y., to W. A. Boland, of Boston, for the 
construction of 100 miles of electric street 
railway in Brooklyn and nearby towns, and 
awarded by him to the Johnson Rail Com- 
pany, of Johnstown, Pa., is the largest street 
railway contract ever made. ; 

Mr. Boland receives $6,000,000 in common 
stock of the road and $6,000,000 in five per 
ceut. 50 year bonds, and pays the Johnson 
company with stock and bonds. 

Mr. Boland is reported as saying: ‘‘ We 
expect to pay the fixed charges on our bonds 
from the beginning of operation, and in 1895 
a reasonable dividend on the stock, but, of 
course, cannot give any idea as to amount. 
The contract for the electrical equipment 
has not been made, but it is probable that it 
will be divided among the Thomson-Houston, 
Westinghouse and other smaller companies. 

‘« The road will be double-tracked through- 
out, and the first section of 15 miles of 
double track will be completed by July 15 
and the remainder during this year. Con- 
struction work will begin immediately and 
a portion of the rails are now on the ground. 
About one-half of the road will be in the 
city and the remainder in the nearby towns. 
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driving mechanism, which is entirely . new 
and is. said to be superior to the general 
style of gearing. The accompanying illus- 
tration, Fig. 1, shows a general view of truck 
frame and propelling machinery of a motor 
car and the track with one rail, as designed 
fora general carrying business across the 
country, at a speed of 30 to 40 miles per 
hour, with 2,000 pounds of battery cells aud 
two five horse power motors. 

This size is also appropriate for city and 
suburban passenger traffic. On a light, open 
steel structure, supported by light arches 
over the street, or on single posts along the 
curb line, this motor is capable of handling 


are transversely situated and may be changed 
in 15 seconds. Simply open the doors, draw 
out the trays, shut the doors and car is ready 
to start again. While they are being drawn 
out at one side, new ones are being rolled in 
from the other side, so that as soon asthe 
old ones are out the new ones arein. Con- 
nection is made by automatic spring con- 
tacts. The longitudinal girders, & necessary 
part of any elevated structure, are here 
utilized as wheel bearings for the broad faced 
flangeless wheels, and only one steel rail is 
used, in the center of the track, on which 
runs the double flanged wheels. The friction 
being applied to the rails on so large a 


Long-Distance Telephoning Between 
Germany and Denmark. 

The Danish Government has given its 
approval to the proposal of the German Pos- 
tal and Telegraph Department to establish 
telephonic communication between Berlin 
and Copenhagen, provided the line sball pass 
through the town of Odense, The line 
would then form part of a trunk between 
Odense, Kolding, Hamburg and Berlin. 
siete 

Electric Traction in Norway. 

The electric street railway in Christiania is 
now completed and was put in operation a 
few days ago. 


AND ONE TRAILER FOR SUBURBAN TRAFFIC. 


*“R. T. Wilson, of New York, will take 
several millions of the stock and bonds. It 
is not probable that either our stocks or 
bonds will be listed on the Stock Excbange, 
as the people who have subscribed for 
them have done so for a permanent invest- 
ment. 

‘* Practically all our right of way has been 
secured. The rails will be electrically 
welded. There will be a power house in 
Brooklyn provided with five 1,000 horse- 
power Corliss engines and anotber in the 
country will have 10 Corliss engines, having 
a combined horse. power of 7,500. 

‘‘We are going to try the experiment of 
running some drawing-room cars in which 
double fare will be charged, and po more 
people than can be seated will be carried in 
these cars.” 
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Keep your eye on the city of Cleveland. 


Mr. Boland, of Boston, is evidently a far- 
seeing gentleman, 

The loudest talkers against the value of 
advertising are the most covert and assidu- 
ous in their efforts to get it for nothing. 


There is a growing field for storage bat- 
teries in telephone central offices. In 
replacing the old Callaud batteries, the 
storage battery becomes a distinct and agree- 
able step in advance. 





The company that expects to supply tele- 
phone service satisfactorily at $2 a month, 
patents or no patents, has undertaken a job 
of philanthropy. This may not be of popu- 
lar belief, but it is a congealed fact. 





A 200 arc light dynamo may be seen in 
daily use at the factory of the Excelsior 
Electric Company in Brooklyn. The station 
men of the Washington Electric Light 
Convention who wanted large dynamos 
might find it to their interest to drop in 
and see Electrician Hochhausen. 


_and artesian wells. 


There is quite an opening in the electrical 
field for a long-felt-want-filling paper. We 
know this must be so, for there hasn’t been 
a new one started for two weeks. 





The theater that is not lighted by elec- 
tricity is far behind the times. Health and 
safety demand that all buildings where the 
public gather in large assemblies should be 
thus lighted. This is an old story for the 
electrical press to harp on, but one that can- 
not be brought to the attention of the public 
too often. 





The National Statistical Association, of 
Washington, D. C., of which Mr. Allen R. 
Foote is vice president and manager, is 
sending out blanks to central station electric 
lighting companies asking f>r information, 
prices and data on street lighting. The 
utility of complete and reliable data on this 
subject is apparent and it is hoped that Mr. 
Foote will be fully successful in his attempt 
to get this information. 





John H. Packer, of Topeka, Kan., writes, 
‘‘When my subscription expires please let 
me know and I will renew. I cannot get 
along without my EvecTricaL REVIEW.” 
There area great many thousands, we are 
pleased to say, who have the same regard 
for the ExecrricaL Review tbat Mr. 
Packer has. The one highly encouraging 
feature about these hard times is the con- 
stant increase of paying subscribers to the 
ELECTRICAL REVIEW. 





Tt is understood that Secretary E. I. Gar- 
field, of the General Electric Company, 
tendered his resignation to President Coffin 
several months ago. It is presumed that the 
resignation will be accepted at the annual 
meeting next month. Mr. Garfield has 
always been a conscientious and capable 
official, probably possesses a wider acquaint- 
ance among central stations than any person 
connected with electric lighting, and should 
he retire from the General Electric Company 
will carry with him the sincere well wishes 
of hosts of friends. 





In an editorial entitled ‘‘ Why the Trolley 
is Tolerated,” the Chicago Herald remarks: 


Two systems have already been tried. 
Mr. Yerkes experimented with the Love 
system and abandoned it. The Siemens 
system has been given a trial in Germany, 
and it has proved a failure also. But the 
germ of the problem has been discovered. 
Inventors use past failures as guides to future 
success, and it will not be long before the 
coming system—the motive power of the 
cities and, perhaps, of the country also— 
will be perfected and in operation. 


The editor should take a ride over the 
German road, and also over the one in 
Washington, and learn a point or two. 

One of the most promising fields for elec- 
trical development is the generation and dis- 
tribution of electric current from water-falls 
There are literally 
thousands of ,horse-power going to waste 
because, heretofore, there has been no eco- 
nomical means of utilizing water-power. 
Turbine wheels, which in the past have 
felt the competition of the steam engine, 
here find a proper place and their sale must 
increase in direct proportion to the number 
of water-power electric plants established. 
There are several stations now operating by 
power from artesian wells and there will 
undoubtedly be many more. 
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ELECTRIC SPEED. 

The regulation of the speed of electric cars 
is always a question of interest. It is 
undoubtedly true that the great majority 
favor the most rapidtransit obtainable. The 
following pertinent and sensible remarks on 
this topic are taken from the Utica Press, 
of this State: 

When a man is in a hurry to catch a 
train, to meet an appointment or get home 
to dinner, he criticises the management for 
running its cars so slowly, and says that the 
subtle fluid is slower than old-time horses. 
When the same car runs more swiftly, car- 
ries its passengers more rapidly and bumps 
into somebody or something, injuring a 
wagon or an individual, then the public 
holds up its hands and says that the cars 
run too fast anyway, and there should be 
some rule to prevent high rates of speed in 
streets. With the desire of making legis- 
lation for every possible subject under the 
sun, Senator Coggeshall has a bill which 
says that electric cars shall not go faster 
than six miles an hour. The horses used to 
go as swiftly as that, and one of the advan- 
tages from the introduction of electricity 
on surface railways is the saving in time 
between two points. In these later days of 
American enterprise, time is looked upon as 
money, and every business man, as well as 
almost everyone else, wants to spend as 
little time in transit as possible. The fast 
trains on the steam roads pay the best. 

There are, doubtless, very many in Utica, 
for instance, who do not wish the electric 
cars to run any more slowly than they do, 
and, perhaps, some would like to see them 
going ata snail’s pace. It would seem that 
this is a matter which could be better regu- 
lated by the several cities where the lines 
are located rather than by general legislation 
enforced throughout the State. The common 
council has power to regulate the speed of 
electric cars through its streets, and if the 
people of one city wish them to go at six 
miles an hour and those of another are 
willing that they should go faster, it is better 
to leave the matter where both can be 
pleased rather than to make an arbitrary 
rule applicable everywhere. 


The leading article in the latest number of 
the ‘‘ Proceedings of the United States Naval 
Institute” is entitled ‘‘ Notes on Naval 
Dynamo Machinery,” by Lieut. J. B. Mur- 
dock, U. S. N. The article is well illus- 
trated and altogether interesting. The 
author’s conclusions, after an inspection of 
the systems and electrical apparatus in use 
in the different European navies in 1891, 
followed by duty at the New York Navy 
Yard, where the electrical plants of nearly 
all the vessels of the navy have come under 
his inspection, are that our electrical plants 
are in most respects superior to those in use 
in other navies, but deteriorate more rapidly. 





The Governor of the State and the Mayor 
of Brooklyn met by chance in Albany 
recently. Behold! the chief topic was elec- 
tricity and its adaptability to the canals of 
the State. Both of these gentlemen are well 
informed in thisart ; but as Mayor Schieren, 
of Brooklyn, bas been a reader of the ELEc- 
TRICAL REVIEW longer than Governor 
Flower, we think the former could give the 
latter several points in the discussion. 








The wide-awake New York Hvening Sun 
in its first edition on Friday last remarked: 

‘“‘On a review of the whole field, the 
ELEcTRICAL REvIEw’s forecast is not 
unlikely to be fulfilled, namely, that 1894 is 
to prove a great year in the development of 
electric traction.” 





1894 will be a great year in all branches 
of electricity. Immense strides will be 
made in power circles, 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


The City of Boston is now getting its street 
lighting done for 35 cents per light, under a 
guarantee to use at least 2,000 lights. 

A Company has been organized at Port- 
land, Me., with a capital stock of $500,000, 
for the manufacture of all kinds of electri- 
cal and mechanical motors and appliances. 
It will be known as the Electric Power Com- 
pany, and the officers are E. A. Clark, of 
Boston, president, and E. C. Ramsdell, of 
Cambridge, treasurer. 

The Display Made by the W. S. Hill Elec- 
tric Company, of this city, during the recent 
Convention at Washington, was far and 
away the best of anything in their line. The 
exhibit was looked after by General Manager 
Geo. H. Poor, and it is safe to say that the 
delegates who failed to find out that he was 
in town were very few. 

The Standard Electric Time Company, of 
New Haven, Conn., has been purchased by 
Waterbury capitalists and reorganized. 
S. E. Judd is president and C. D. Warner, 
who has been so long and prominently 
identified with the concern, is treasurer. 
The business will be pusbed vigorously 
under the new management. 

W. B. Southgate Company is the title of a 
ew firm, with offices at 146 Franklin street, 
who have started in as manufacturers’ 
gents, and will handle, in that capacity, 
everything in the electrical line in this terri- 
ory. Mr. Southgate was formerly connected 
vith the Whitney Electric Instrument Com- 
pany, and is well known in Boston. 


L. A. Chase & Company, 161 Fort Hill 
Square, is another comparatively new con- 
ern who are doing a good business. Be- 
ides the manufacture of all kinds of dies, 
punches, tools and experimental apparatus, 
hey make a specialty of inspecting and 
epairing motors and dynamos, in which 
ine they have already buikt up a good busi- 
1ess. 

The Davidson Ventilating Fan Company, 
f this city, are gradually working more 
od more into the electrical line, and intend 
naking this department a special feature of 
ieir business. Among other things they 
ive secured the sole New England agency 
for the Meston alternating current fan motor, 
f which they will carry a full line. They 
re also doing considerable construction 

rk, and have recently installed a very 
mplete electric plant on board the United 
‘tates training ship ‘‘ Enterprise.” 


The Announcement that the West End 
Street Railway Company has just closed a 

ntract with the Westinghouse Electric 

d Manufacturing Company for some 200 
motors needed for the equipment of its open 
irs has occasioned considerable interest in 
lectrical circles, as its previous contracts 
for electrical equipment have been given to 
the General Electric Company. This suc- 

ssful incursion into the field of the General 
Electric Company is looked upon as espe- 
cially significant at this time, and is taken as 
evidence that an aggressive fight is to be 
made for New England business by the 
Pittsburgh concern. It was learned that at 
the outset a five years’ contract was given 
the old Thomson-Houston company by 
the West End, and since its expiration 
the prejudices of the railway officials 
were very naturally in favor of that 
concern, so that it has been impossi- 
ble for- any others to make any head- 
way in the matter of supplying its needs. 
Recently, however, the Westinghouse com- 
pany has brought out a new motor, desig- 
nated as No. 12, for street railway cars, 
which it has been pushing upon the attention 
of the interested parties throughout the 
country until they have been introduced 
into many of the more recentiy equipped 
plants. A trial of this motor has been going 
oa under the direction of the West End 
company for the last month in competition 
with those of other makers, with the result 
that the contract was awarded as above 
Stated on account, in brief, of the economy 
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of the new motor, its adaptability to the 
needs of the West End company, and the ease 
with which it adapts itself to the variable 
loads carried by its cars. The new motor is 
of the multipolar type, having four pole 
pieces and four field coils. The armature is 
of the drum type, with a grooved surface, and 
the armature winding is done with machine 
wound coils which fit into the grooves in the 
core. Perhaps the most striking feature of 
the motor, at least when first seen in position 
on a truck, is the method of suspension 
employed. This method relieves the axle 
from not only a part, but practically the 
whole of the direct weight of the motor, 
and consequently relieves the track from 
what has been termed the ‘‘ hammering 
action.” All side motion is guarded against 
when the car is passing over rough places in 
the track. By reason of the improvements 
which have been introduced, and by a more 
efficient utilization of the iron in the fields 
and armature, and of copper in the wind- 
ings, it has been possible to effect a 
material reduction in the weight of this 
motor. This has, however, been done, it 
is claimed, only so far as it is consistent 
with a margin of mechanical strength ade- 
quate to meet the severe conditions of elec- 
tric traction. The motor is thoroughly self- 
protective from dust and water. The lower 
half of the fields isin the form of a bowl 
without openings, except at each side just 
under the armature bearings, these openings 
being closed by water-tight covers, which on 
removal give access to the interior for pur- 
rose of inspection. Provision is made for 
rapid yet thorough examination of the arma- 
ture and field coils as follows: The lower 
half of the fields is hinged to the upper half 
at the end farthest from the axle. The arma- 
ture bushings are carried in pillow blocks 
which, when the motor is closed, are 
secured to both the upper and the lower 
fields. By removing the proper bolts these 
pillow blocks may be forced from either of 
these connections and the armature be 
allowed to remain fastened to one or the 
other half of the fields as may be desired. 
Among other New England contracts is one 
awarded by the Springfield Street Railway 
Company, which is about erecting a power 
house to supply its own power, which it 
has obtained heretofore from the electric 
light company of that city. In making the 
change the new equipments of the Westing- 
house company are to be adopted. Equip. 
ments have also been furnished to the street 
railway companies at Gloucester, New 
Haven, Hartford, Clinton, Fitchburg and 
Leominster, and there is evidently a better 
outlook for the street railway business than 
was the case a short timeago. H.G. T. 
Boston, March 24. 


OUR CHICAGO LETTER. 


The National Electric Company will 
occupy handsome offices in the Ole Colony 
building early in April. 

Mr. J. H. Bhotehamel, president of the 
Columbia Incandescent Lamp Company, 
was a Chicago visitor this week. 


The Western Electric Company is employ- 
ing its usual season force of 1,000 hands, 
and have an abundance of future work in 
sight. 

Mr. C. 0. Billow, the oil fuel contractor, 
reports an increase in business during the 
past month that has nearly swamped his 
office. 

‘* Nature Smiles Through Sunbeams,”’ is 
the very expressive way in which Mr. F. 8. 
Terry is calling attention to the new Sun- 
beam lamp. 

The Wallace Electric Company will occupy 
the storerooms vacated by the Metropolitan 
Electric Company, on the ground floor of 
the Manhattan Building. 

Mr. Arthur Dee, of Taylor, Dee & Mack, is 
pleased with the decided increase in the 
volume of business they have recorded dur- 
ing the past four weeks, and does not believe 
that it is a temporary spurt. 


The North Side ‘‘L.””—Mr. Louderback 
states that the line will start on Wabash 
avenue between Madison and Monroe, run 


west in the alley to the cross alley between 
Dearborn street and Fifth avenue, and then 
tarn north. 


The Lake View Rapid Transit Club now 
proposes to introduce a storage battery 
system on a projected line to connect 
Ravenswood, Jefferson and Lake View. 
Like all the other impracticable schemes pro- 
jected in the fertile region of North Clark 
street, this will soon be forgotten. 

Pierce & Richardson, the new electrical 
engineering and contracting firm,are meeting 
witb success. Mr. Pierce is in California 
at present, and Mr. Richardson is looking after 
the home interests from the headquarters in 
the Manhattan Building. Notwithstanding 
the hard times, few firms start out with as 
good prospects or with a higher reputation 
for honest and efficient management. 

Chicago, March 24. F. De L. 





Sad Accident to Mr. John L. Martin. 

Mr. John L. Martin, of Chicago, met 
with a serious accident Thursday evening 
which came near resulting in his death. 
Mr. Martin was at the Sixtieth street station 
waiting for a friend, the two intending to 
take a downtown train for Chicago city. A 
train was passing when Mr. Martin, who 
was standing near the edge of the platform, 
suddenly slipped and fell under the wheels. 
He put out his left hand to prevent himself 
from going under the train, and the arm 
was cut off just below the elbow. Mr. 
Martin is a member of the firm of Horne & 
Martin, the general sales agents of the 
National Electric Company, and was form- 
erly with the Thomson-Houston and General 
Electric companies, About a year ago Mr. 
Martin was struck by an Illinois Central 
train at Hyde Park station and escaped 
death almost miraculously. In neither case 
was there anything which could be called 
carelessness on his part. This latter was the 
accident in which Mr. Davidson, of Port 
Huron, was so severely injured. 





Lost, Two Contracts. Found, One 
Salesman. 


The General Electric Company having 
lost a large contract for railroad equipments 
in Brooklynand another large one in Boston 
feels a little hurt. ‘‘ Billy” Clark, who was 


recently transferred to the Cincinnati office 
of the General Electric Company, was not 
on hand and so the contracts were lost. Last 
Friday, about 11.45 Pp. m., Mr. Clark was 
seen escorting Mr. Charles A. Coffin to a 
cab in front of the Imperial Hotel, in New 
York city. Curiously, this was the night 
after the big West End contract in Boston 
had been awarded to the Westinghouse 
Electric and Manufacturing Company. 





The Fence was Lined with Electrical 
Spectators. 

A hotly-contested horse race occurred on 
a Saturday afternoon recently at Passaic, 
N. J., at which all the witnesses were the 
employés of the Okonite Company, whose 
large factory is located at that point. The 
race was to decide a long standing dispute 


as to whether ‘‘ Garfield Bell” or ‘‘ Daisy” 
was the better horse. The former pioved to 
be, according to the time kept by one of the 
new Okonite clocks. The wager was a 
dinner, afterwards enjoyed at the Delawana 
hotel, at which H. Dwight Stanley acted as 
toastmaster. Everybody had a _ highly 
enjoyable time. 


PERSONAL. 

Prof. E. J. Houston delivered a lecture on 
““The Future of Electricity” before the 
central branch of the Young Men’s Christian 
Association at Philadelphia on March 22. 

Major Geo. W. La Rue, of New Haven, 
Conn., was a New York visitor last week. 
Major La Rue is engaged in the electric 


elevator business and is much pleased with 
the success of the apparatus now being 
manufactured. 


Mr. W. W. Nicholson, of Utica, N. Y., 
general superintendent of the Central New 
York Telephone and Telegraph Company, 
was a New York visitor last week, arranging 
for storage battery installations in his 


different exchanges. Mr. Nicholson reports 
an increase in the demand for telephones in 
his territory. 


A fire in the station of the United Light 
and Power Company, New York, on Monday 


morning of this week, caused a loss of about 
$15,000. A temporary stoppage of the sup- 
ply of electric light resulted. 
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Wall Street and the Electrical Stock 
Market. 


The market this week was decidedly of 
the bull order, being a continuation of last 
week’s movement. The checks to the 
upward movement were the uncertainty of 
the President’s attitude toward the Bland 
Seigniorage Bill and the bigh rate of sterling 
exchange. Despite these two factors, Europe 
bought considerable quantities of stock, 
hardening the general railroad list and 
advancing some of the more active stocks to 
the highest prices of the year. The general 
public is commencing to take a little interest 
in the market. The advance has been grad- 
ual and steady, with the minimum reaction, 
and it looks to me as if it would for the 
most part hold. Should the President veto 
the Seigniorage Bill and the Senate setile 
the tariff issue one way or the other, the 
market would set in for a steady advunce. 
The uncertainty on the tariff attitude is 
killing business, which in turn acts like a 
wet blanket on Wall street. 

The change in the quotations of electrical 
securities for the week was but slight, with 
an upward tendency. There is considerable 
interest in General Electric, reflecting more 
or less activity. A story is in circulation to 
the effect that a new bull pool has formed in 
the stock and that it will be advanced still 
further. I do not look for any material 
change until after the annual meeting, when 
it will be determined to what extent the 


capital is impaired and what measures are 
to be taken to remedy the same. Under the 
law of the State of New York, which 
granted General Electric its charter, it is a 
misdemeanor to pay dividends when the 
capital is impaired. 

The range of the stock was as follows: 
Highest, 4344; lowest, 42. The preferred 
stock in Boston was quoted at 75; lowest, 72. 

An exchange which claims that Westing- 
house and General Electric are each doing 
about the same gross business, publishes the 
following table of capitalization: 

Westinghouse. Gen. Electric. 





I indis06606000e0ncces0 $692,000 $10,000,000 
Preferred stock........... 3,600,000 4,000,000 
Common stock............ 5,400,000 30,000,000 

Total capital........... $9,692,000 $44,000,000 


President Wetmore says that the North 
American company is negotiating the sale 
of $2,000,000 bonds of the Milwaukee Street 
Railway Company. The system has been 
completed and the bonds are issued against 
the property. He thinks it is only a ques- 
tion of time before the negotiations terminate 
inasale. The proceeds will discharge the 
floating debt of the North American com- 
pany and release certain securities now held 
as collateral. 

Mexican Telephone Company shows net 
earnings for the year of $57,030, an increase 
of $14,625. 

On the Boston Exchange the following 
stocks are quoted: Fort Wayne Electric, 
31g to 5; Westinghouse Electric, first pre- 
ferred, 49, bid to 49!¢ ; assenting 32 to 3214 ; 
American Bell was quoted at 182 to 183; 
Erie Telephone, 4414; and New England 
Telephone, 50 to 51. Barn. 

New York, March 24. 








New York Electrical Society. 
To THe EpiTor oF ELECTRICAL REVIEW : 

I am directed by the president of the New 
York Electrical Society to thank you for the 
prominence given by the ELEcTrRicaL RE- 
view to the meetings of the society, and 
especially for your exccllent report of the 
last meeting on the 15th inst. The society 
is much indebted to the electrical press gen- 
erally for the generous recognition which 
has been given of its efforts to widen the 
scope of its work, and such notices as the 
ELECTRICAL REVIEW has at various times 
published are highiy appreciated, as they 
are really helpful. Indeed, it gives me 
much pleasure to have this opportunity of 
stating the fact that during the last two 
months I can trace the election of several 
new members directly to the influence of the 
ELECTRICAL REVIEW. 

_ Yours truly, 
GeorGE H. Gvy, Secretary. 

New York, March 23. 





OBITUARY. 
Philip Herzog, seeretary and treasurer of 
the Herzog Teleseme Company, died at his 
residence in New York city on March 21 


after several months’ illness. He was the 
father of F. Benedict Herzog, the inventor 
of the telesente system, 
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Notes of a Trip to the United States 
and to Chicago—1893. 


READ BEFORE THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS, LONDON, JANUARY 
25, 1894, BY W. H. PREECE, C.B., 
F.R.S., PAST PRESIDENT, 


(Concluded from page 1/2.) 
1V.—THE EXHIBITION. 

Nothing grander io design or more beauti- 
ful in execution has ever been seen in this 
world than the group of buildings situated 
in Jackson Park, Chicago, and called the 
‘‘World’s Fair.” It is a great misfortune 
that the world did not appreciate, nor 
respond to, the ambitious views of tLe con- 
veners of this fair. Their conception was 
magnificent. Their architects, if they did 
vot originate the plans, certainly rose to the 
occasion. Their builders realized their 
views. Every possible convenience and 
accommodation was provided for exhibitors, 
but the response was poor; and the internal 
management of the whole business, owing to 
inexperience and perhaps overweening con- 


fidence, was indifferent. The success 
of tbe undertaking hovered for some 
time over failure; but fine weather, 
patriotism, novelty, real beauty and 


cheap fares at last attracted crowds, which, 
numbering about 200,000 a day, have con- 
verted what looked like a disaster into a 
well-deserved suceess. I have not much to 
say of the Exhibition as an exhibition. It 
wus very like its predecessors. It did not 
attract me; for, having taken part in nearly 
every exhibition for the last 15 years, lam 
sick of exhibitions. I devoted much atten- 
tion to the electricity building, and observed 
there several novelties, some of which I 
have referred to in other parts of this report. 

Gray’s telautograph attracted much atten- 
tion, Ltis an improvement on Cowper's writ- 
ing telegraph. It reproduces the motion of a 
pea, Sv that while you are writing in London 
a phantom hand seems to guide the pen and 
reproduce your own writing in Nottingham. 
You can see the pen move, dot the i’s and 
the ts. It makes corrections and 
erasures. It works well, but very weirdly. 
My writing and signature were clearly repro- 
duced at the very first trial. But it is 
immature for practical trial at present. It 
has not reached its final stage. It is being 
improved every day. It is very complicated 
in construction, and it requires four wires to 
work it. The Western Union company in 
Chicago have established a circuit between 
their head office and stores department, and 
are giving it a good test. 

The French and German administrations 
sent admirable and extensive displays of 
their historical and working apparatus, 
with a very large staff of men to attend 
to them, but I am pleased to say that our 
postotlice exhibit proved much more 
attractive and interesting. It was better 
arranged and more complete; and our one 
solitary assistant, Mr. J. Chapman, won 
golden opinions by the admirable way in 
which he attended to his duties, and by the 
excellent verbal explanations he gave of our 
show. 

The United States of America made no 
historic exhibit, but the Western Union 
company showed many relics and examples 
of Morse’s early work. 

The Americano public were surprised to 
find how much we in England had antici- 
pated their work. Morse’s first message, 
‘What has God wrought?” was sent only 
io 1844. Our history commenced in 1837. 
Our jubilee was celebrated in 1887. Theirs 
is to be celebrated this year. 

An exhibit that attracted much attention 
was a door which opened before you as you 
approached it, and closed behind you as you 
receded from it. This was done by a small 
electric motor which was set in motion when 
you stepped on a mat, and released when you 
passed through the door. It was worked 
with the samecurrent that would light a 
glow lamp. 

Both on entering the harbor of New York, 
and on going by steamer from Chicago to 
the World’s Fair, channels for the passage 
of the steamsbip were clearly marked out at 
night by glow lamps fixed on spar buoys 
and lighted up in series. 

There was shown an electric selector of 
great merit and some originality. It wasa 
plan by which any particular railway station 
could be selected und called, any particular 
signal cleared or put to danger, any office on 
a long circuit with several intermediate 
instruments selected and secured, any sub- 
scriber on a combination telephone circuit— 
that is, on a single circuit upon which 
several renters are fixed—could be called 
and isolated from the rest. 

All the great manufacturers in the United 
States made large exhibits of their wares. 
The American Bell Telephone Company, 
the Western Electric Manufacturing Com- 
pany, the General Electric Company, the 
Westinghouse Company, the Standard Elec- 
tric Company, had splendid shows, but few 
novelties. Their novelties have already been 


cross 


referred to, either under electric lighting or 
electric railways. 
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Electric lifts were on exhibition and in 
use. They worked very well indeed, and 
are rapidly coming into general use in the 
States. The New Postal Telegraph Building 
in New York is being fitted with several of 
these lifts, which are going to be worked 
very quickly indeed (600 feet a minute). 
They are being iostalled by the Sprague 
company. 

Electric welding was shown in full opera- 
tion and attracted much attention. 

Power was transmitted all over the place 
by currents, and whole exbibits were shown 
in motion by means of electric motors. 

Along the machinery hall, 1,400 feet in 
length, an electric crane, 75 feet span, 
traveled and formed an admirable point of 
observation for those who were allowed to 
travel on it. It was used in the preparation 
of the exhibition to lift and fix all the ma- 
chinery. It liftsand moves 40 tons. It is 
worked by five motors. Its weight is 58 
tons, and its speed was excellent. 

There were Jarge exhibits of every class of 
cable manufactured in the States— Waring, 
Okonite, Kerite, Patterson, Dry-core, etc.; 
and Felton & Guilleaume had in the Ger 
man section a fine show of their own make. 
Sections of streets were shown with pave- 
ment, manhole, conduits, joints and every- 
thing complete. 

Eugland is the home of the alternator, Lut 
it bas now taken firm root in America. In 
1884 there was not a single one to be found 
in Philadelph a. Now they are everywhere, 
and alternate currents are being studied and 
developed in a way that is completely putting 
our experimentalists in the back row. 

The paucity of real novelties, or of what 
are commonly known as ‘‘ Yankee notions,” 
was very marked. The necessity for such 
things, that is, the scarcity of labor, has 
apparently disappeared, and with its parent 
the child bas languished. Moore’s spark 
interrupter—an automatic vibrating arma- 
ture in a vacuum tube, by which glow lamps 
cao be turned up or down without wasting 
energy—was described at a meeting of the 
electrical engineers at New York, but I did 
not see it at the World's Fair. : 

The distinguishing feature of the Chicago 
World’s Fair was not alone its uniqueness, 
but its grandeur and its magnificence. It 
was not an exbibition of goods and manu- 
factures in the Old World sense. No one 
seemed to care two straws for the mere trade 
exhibition per se; he admired the beautiful 
buildings, the water-ways, the external 
attractions, and, above all, the congeries of 
people that assembled from all quarters of 
that great continent in such multitudes. 

The distinguishing feature of American 
engineering is the great scale on which it is 
carried out, and the rapidity of its adoption. 
An electric railway from Chicego to St. 
Louis, 250 miles long, is not a_ difficult 
engineering feat, for the country is level, 
but it is novel for the fact that it is projected 
to travel at the rate of 100 miles an hour. 

There were some thingsin the Exhibition 
that were extremely interesting. The first 
Was a complete reproduction of an ancient 
Vikings’s war-sbip, an oren boat, that would 
excite fear and trembling even in crossing 
the Channel, but of a type that protably 
crossed the Atlantic long before the famous 
fleet of Columbus. These vessels, the ‘‘Santa 
Maria,” ‘‘Pinta,” and ‘‘Nina,” were also 
reproduced in all their dimensions, and in 
all their colors and fittings. The contrast 
between these relics of the past and the 
modern warship built alongside the home 
of the British Commission, Victoria House, 
was, to my miod, more suggestive than all 
the innumerable wares and appliances so 
frecly exposed in the vast extent of covered 
area. 

One interesting building was a kind of 
baby cloak room. where mothers could book 
their babies for the day, and who were there 
carefully tended, nursed. amused and fed 
for a very small charge. Each mother 
received a small] brass check, which was her 
guarantee for the safe custody of her little 
beauty. 


V.—ELECTRIC LIGHTING, 


Electric lighting has not generally made 
the rapid progress during the past nine years 
in the States that was expected from its great 
rate of growth during the previous four 
years. Wild speculation, hasty construction, 
fatal accidents and frequent failures bave 
reacted on steady progress. At the same 
time the advance has been very great, princi- 
pally in public street lighting. All towns 
and villages in all parts of the country, how- 
ever small and isolated, or however distant, 
seem to have adopted public are lighting. 
Arc lamps are found suspended over the 
roadways in a very rough-and-ready way, 
sometimes from stretched wires, sometimes 
from long balanced levers, but always 
effective, 

The arc lamp-posts are generally of timber, 
like telegraph poles; o¢casionally squared 
timber, as in Broadway, New York; and 
sometimes plain and neat iron poles, made 
of differing sections of iron pipes, but rarely 
so heavy, massive, artistic and expensive 
asin England. Clear glass globes appear to 
be almost universal in use. It is quite rare 
to see frosted glass or opaline shades. 


The priacipal novelty introduced bas been 
the use of flat carbons of oval or elliptic 
section, to increase the duration of the light. 
They are 310 millimetres long; the major 
axis is 25 millimetres and the minor 11 
millimetres. The o:dinary arc lamp burns 
as arule only eight hours, but this flat car- 
bon doubles its life. Moreover, the flat car- 
bon is found very advantageous and useful 
with alternating current systems, on which 
arc lamps as a rule work badly. The stand- 
ard cu.rent used is 10 amperes, and the 
energy expended varies from 400 to 500 
watts. The lamps burn very steadily as a 
rule and give a light of about 800 candles at 
the angle of maximum intensity. 

An excellent self-regulating alternator for 
public arc lighting, designed by Stanley, was 
exhibited by the Westinghouse company. 
It maintained its current quite corstant, 
however much the number of the lamps 
was varied, between 0 and 24. Any number 
could be turned on or off without the least 
difference being detected in the current on 
the light. 

The favorite arc dynamo in the States is 
said to be that supplied by the Standard 
Electric Light Company. There was a large 
exhibit, six machines, of this type in the 
Exhibition. The largest size worked with 
6,550 volts, and maintained 120 arcs in series. 
It is fitted with a very effective and rapid 
working automatic governor, regulating the 
range of the brushes s» that as lamps were 
turned off the current was maintained con- 
stant and the voltage changed. Six seconds 
only were needed to regulate the brushes 
from a load of one lamp to 50 lamps. 

Arc lighting is used very much for shop 
lighting, not only in the interior for general 
illumination, but for advertising and attract- 
ive purposes outside. Indeed, many of the 
streets of the principal cities, especially New 
York and Chicago, are more brilliantly 
lighted by the shopkeepers than by the 
municipalities. In fact, in many cities there 
are many more arcs supplied for private 
than for public purposes. 


Incandescent Lighting. 


Glow lamps are, within my observation, 
invariably used in telegraph offices, post- 
offices, telephone exchange rooms, hotels 
and in many railway stations. 

The electric ligbt is more general in such 
public places than with us. I did not visit a 
single place that was not so fitted, and with 
glow lamps. In private bouses it is much 
used, but not so generally as with us. In 
Chicago the residential lighting is only 33 
per cent. of the total. In all large cities 
there are immense blocks of buildings fitted 
with lifts and used as offices. In all cases 
they were lighted by their own isolated 
plants. One of the most striking features 
of a bird’s eye view from some lofty spot of 
a great city like New York or Chicago is 
the white, fleecy, wool-like jets of vapor that 
floa! gracefully away from the top of every 
l-rge building. They are to be reckoned by 
the hundred, and every one means steam 
plant working lifts and electric light. The 
Western Union company at New York and 
Chicago have their own steam plants. 

When I visited Chicago in 1884 no central 
electric lighting station had been built and 
no current was supplied. Now, a capital of 
$2,233,000 earns an income of $320,000 


yearly. 
The glow lamps (16 candle-power) fixed 
MR accarrasie sel aaeioiselotosieica 136,409 


yg 7 ee 4,376 
Motors supplied, total horse-power, 3,612 
and this is cquivalent to 430,000 ten candle- 
power lamps fixed, or such lamps.as we 

reckon With in England. 

The maximum load is 50 per cent. of these 
lamps alight at one time, which accords 
with our experience in England. 

The price works out at 744d. per kilowatt 
hour or supply unit, and this includes the 
cost of the renewal of the lamp. The cost 
of production works out at 244d. per unit. 
The cost of the production of electric energy 
in the States differs, therefore, very little 
from that experienced here. It is every- 
where steadily on the decrease. As the load 
increases, as the daily supply lengthens in 
duration, as the generators increase in size, 
so will the cost diminish ; and bow low it 
will fall no one can predicate. Anyway, it 
will certainly far exceed in economy the 
production of gas. 

The price of lamps to the undertaker— 
that is, to the electric light company—is 1s. 
4d.; the life of the Jamp is 600 hours. A 
16 candle-power lamp takes 0.45 amperes 
and 110 volts. It is, therefore, a 50 watt 
lamp, and a better one than we get at 
present in England. The screw socket 
appears to be in universal use. I wish it 
were so here. 

‘There are three central stations in Chicago. 
A new station is being built alongside the 
water in Harrison street with a capacity for 
utilizing 20,000 horse-power, where every 
modern appliance for cheap fuel, automatic 
feeding, condensing and economizing will 
be used. 

The south side centra) station is worked 
by natural gas which is brought in pipes 
100 miles long from Indiana. It is very 
cheap compared with coal. 
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I found in use in Chicago a system of 
raising tbe voltage on the feeders when the 
pressure falls, owing to the increase of load, 
by switching in motor dynamos. They 
have given the name of ** boosters” to these 
instruments. A somewhat similar system 
has been applied at home, at the Midland 
Railway, Derby. 

The exhibition and its surroundings were, 
of course, brilliantly and entirely lighted by 
electricity. 

The accumulator in America has been a 
failure for electric lighting, and a very strong 
prejudice exists against its use. It has led 
to much litigation, and the best forms seem 
little known there. The lagoons of the 
World’s Fair grounds were, however, very 
successfully navigated by extremely pretty 
electric launches, work«d and lighted by 
accumulators. The grounds at night, bril- 
liantly illuminated and interlaced by wind- 
ing water-ways, with wooded islands and 
pretty bridges, along which illumineted 
gondolas and silent launches floated noise- 
lessly, formed most beautiful and fairy-like 
scenes, superior to anything seen in Venice 
or pictured by art. 

The feature that distinguishes American 
from English engineering practice is the per- 
sistent use of belting and countershafting. 
In some stations the belting was to English 
eyes appalling. Direct driving is only now 
making its way. There were several di- 
rect-driven engines and dynamos exhibited 
in the American section at the World’s 
Fair, and some new stations now being 
built are to be direct-driven. The Willans 
& Robinson engines on show at the exhi- 
bition, and a steam turbine exhibited in 
the Swedish section by Laval—a form some- 
what similar to that of the Hon. Charles 
Parsons, who unfortunately did not exhibit 
—attracted much attention. The reports of 
our performances in England are much 
sought after, and I think one influence of 
the Chicago gathering will be to convert 
American engineers to dircct driving. 

The elastic character of direct-driving 
engines, gradually increasing in number and 
capacity with the load, and the ability to 
shut down or turn on engine after engine as 
the load varies, are economical advantages 
of immense value. The rapid regulation of 
small engines, the much smaller space occu- 
pied where space is so valuable, the smaller 
capital expenditure involved, and the reduced 
working expenses, all give direct driving an 
advantage which should recommend itself to 
such eminently practical engineers as the 
Americans, 

The General Electric Company showed in 
the World’s Fair a 1,000 horse-power triple 
expansion verical marine type engine, 
driving two 400 Kilowatt multipolar dyna- 
mos, and the Chicago Edison Electric Light 
Company are fitting up their new central 
station with such direct driving engines. 

No one would continue to make huge 
dyvamos with a speed of 90 revolutions per 
minute when convinced that smaller instru- 
ments of the same power may be run with 
equal economy and success at 350 revolu- 
tions per minute. 

The towg work at such places as New 
York, Boston and Chicago is as solid and 
substantial as anything we can show in 
England ; but when we inspect the outlying 
works in country towns we can only express 
our thanks that we have the control of the 
Board of Trade and the protection of an Act 
of Parliament. It is the fashion to decry 
grandmotherly government, and to wince at 
departmental espionage ; but the protection 
of life on our railways, the absence of acci- 
dent in our electric light undertakings, and 
the character of the work done everywhere, 
as compared with the same conditions in the 
States, can lead to but one conclusion —viz., 
that if we are slower, we do these things 
better, at least, in England. 

It is all very wellin the pioneer stage of 
industry to let private enterprise have its 
full swing, but when an industry becomes a 
public necessity, and when the interests of 
the whole commupity are at stake, govern- 
mepnt, as the custodians of the public weal, 
must step in and assume the control. The 
accidents in the States are terrible in their 
number and fatality; and they strike the 
observant Englishman with dismay. The 
value of life there seems to be very much 
below par. 

VI.—ELECTRIC RAILWAYS. 


The progress made in the establishment 
of electric railways is the most wonderful 
instance of growth of electric industry 
observable in the States, In 1884 I found 
only ove railway so worked, and that experi- 
mentally, at Cleveland. Now every town 
has its electric railway. There are 4,000 
miles of line so worked, 6,900 motor cars 
and 4,000 trailing cars.* The capital em- 
barked is $13,000,000, and the rate of progress 
is scarcely checked by the serious financial 
depression that has passed over the country. 

Electrical appliances of all kinds for rail- 
way working were among the most con- 
spicuous exhibits at the World’s Fair. A 
special track was laid down for test and 


- *Trailing cars are not fitted with motors. They 
carry passengers only, and are drawn by motor 
cars. 
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trial, and alone here I inspected a 80 ton 
locomotive, the, heaviest yet made, having a 
horizontal pull on the level of 6,000 pounds, 
or enough to draw 500 tons on an ordinary 
English railway. 

The type of railway in general use over 
the United States of America is very uniform. 
We have only one true example in England, 
and that is at Leeds. A modification of the 
system has, however, been adopted on the 
South Staffordshire tramways, and is about 
to be introduced ia Coventry. The wires 
are all overhead. A heavy insulated copper 
wire is suspended over the center of each 
pair of rails or ‘‘track,” and called the 
“trolley” wire. This conveys the current 
from the power house. It is picked up by a 
trolley rod which presses, by the action of 
a spring, upon this wire, and so conveys the 
current to the motors, which are geared to 
each of the two wheel shafts of the car. 
The current is then transmitted through the 
wheels to the rails, and it returns thence to 
the power house by heavy copper returps 
buried in the ground or suspended on the 
poles. 

There were two very fine specimens of 
electric railways in Chicago. One, the intra- 
mural railway, conveying visitors to and 
from different parts of the grounds of the 
World’s Fair, working very well, carrying 
an immense number of people, and finan- 
cially very successful. It is not a trolley 
line, but it has a third rail acting as the main 
conductor, The other is the Chicago North 
Shore Street Railway, running to Evans- 
town. This is a trolley line having iron 
poles of strong design and good taste. It is 
seven and a haif miles long, with a power 
house situated in the middle of the line. It 
has 16 motor cars and 16 trailers. The 
feeders are carried on wooden poles whicb 
are very unsightly. These feeders could 
have been more economically and more 
efficiently put under ground. 

In the power house they are using a sim- 
ple horizontal reciprocating engine, driving 
a Thomson four pole dynamo fitted with 
carbon brushes by means of continuous 
rope gearing. No sparking whatever is 
ybserved at the brushes, and nothing can 
work more smoothly; but the absence of 
condensing and the existeuce of rope gearing 
must render the engine part uneconomical. 

The maximum horse-power used is 246. 
lhe voltage varies with the load from 500 
to 650, The current averages 200 amperes. 

The maximum number of cars on at one 
ime is nine motors and nine trailers, and 
this averages at the power station 13.7 borse- 
power per car running. The cas run on 
the straight at from 16 to 20 miles an hour. 
[he rails are 85 pounds per yard—a very 
heavy rail foratramway. The usual rail is 
52 pounds per yard, as at Boston; but 

xperience in the United States of America 
s leading to heavy rails. The pounding and 
hammering on the rails with heavy loads is 
very great, and in Philadelphia they ‘are 
ising even 90 pound rails. 

The trolley wire alone is not unsightly, 
ut when it is protected with these guard 
wires, as at Boston, and the same poles 

arry the feeders, it becomes hideous, and it 
s astonishing that the American community 
ubmit to it. Such asystem is impossible 
on England. 

This trolley wire must be elastic, other- 
ise the trolley itself frequently jumps off 
nd stops the car, Attempts have been 
iade to improve the appearance of the road 
y using handsome central iron poles with 
lid brackets on each side to carry the two 
rolley wires, but the want of elasticity has 
ntroduced fresh evils. The trolley frequently 
omes off and great sparking is evident. 

An admirable illustration of a modern 
ectric railway is the electric portage 
tween Lakes Ontario and Erie, from 
hippewa to Queenstown, 13 miles long. 

is on Canadian soil and built with 
ivadian capital, but the work was done by 
on American firm. Itisan open overhead 
olley line with iron posts and brackets. 

is worked by water-power derived from 
ie Niagara Falls. 

The West End railway system of Boston 

by far the most extensive electric railway 
stem in any city in the States. 

In the power station, which is situated on 
the harbor, there are 24 Babcock-Wilcox 
ater tube boilers, each developing 250 
horse-power. 

Surface condensing is used, sea water 

ing available for the purpose. 

There are six horizontal triple expansion 
ngines, each developing 1,000 horse power 

and driving by means of belting 18 Thomson- 
liouston four pole dynamos, all capable of 
ing connected up in parallel, but put on 
and off as the load varies. 
The chimney is 252 feet high and 13 feet 
inches in diameter. It does not smoke, 
and the steam is generated so economically 
that only 1144 pounds are used for one horse- 
power hour. 

There are three power houses in Boston, 
the other two developing 2,000 horse-power 
each, so that there are 10,000 horse-power 
used in Boston for working their street rail- 
way system. 

The line is no longer run by contractors. 
It is entirely in the hands of the railway 
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company itself. They have magnificent 
workshops and a very fine staff. Their 
chief engineer, Mr. Hirt, was extremely 
attentive and communicative. He supplied 
me with capital drawings of the works and 
general arrangements. 

The use of belting was again sur, rising ; 
but I was told that a very large railway 
system at Brooklyn was going to be worked 
by direct-driven power, so as to obtain an 
authoritative and convincing trial of the 
relative merits of the two systems. I did 
not learn the type of engine to be fixed at 
Brovuklyn, and I was unable to go there to 
find out. 

The track is light, as I have previously 
mentioned, but they are welding together 
the fish-plates and the rails so as to obtain 
an electrically perfect return circuit. I saw 
the car and apparatus used for this welding 
process, but I could not see itin operation, 
for one essential part of the plant was being 
repaired. 

I saw the electric snow-plows used to 
keep the tracks clear in wintry weather. 

The system of railway working in Boston 
has given such satisfaction to the public 
that the traffic returns have improved 30 per 
cent. owing to the changes from horses to 
electricity. The service is so much quicker, 
cleaner and better performed. A railway 
car in full service is said to run an average 
distance of 250 miles a day, and its mean 
speed is 15 miles an hour. 

There is an important question under dis- 
cussion in the United States of America— 
whether it is better to pursue the present 
practice of using two motors upon the cars, 
one on each wheel axle, or to use only one 
motor connected electrically and flexibly 
with the wheels by beveled gearing. This 
is the plan advocated and practically carried 
out by Mr. Sperry. The weight is thus 





notes made during my trip, but I have said 
enough. Interviewing is a feature of Ameri- 
can journalism that, thank goodness, has 
not taken root here. I was surprised to 
read of interviews with myself, extending 
to two or three columns, that resulted from 
the passage of a few compliments; but I 
was more surprised to find that statements 
supposed to have been made by me to an 
interviewer were taken ev sericux. One irate 
functionary compared an official statement 
of a past Postmaster General with a mythi- 
cal statement made by me, and triumphantly 
pointed out such a glaring contradiction as a 
complete refutation of my fallacies. I even 
read that I had stated that we electricians in 
England had nothing to learn from America. 
I have no recollection of ever having made 
any remark which could by any shorthand 
blundering have been construed into such an 
absurdity; but if I had done so it would 
more likely have been one where ‘‘nothing” 
was a telegrapic error for ‘‘everything.” 

I cannot too gratefully speak of the atten- 
tion and kindness I received from everyone, 
and I certainly feel that I bave personally 
profited from my visit very much indeed. 

A visit to the United States is something 
like charging an accumulator. It stores the 
visitor withenergy. When lam completely 
discharged, and my adverse criticisms have 
been forgotten, I shall probably cross the 
Atlantic again. 

- >_> 
Portable Thomson Recording Wattmeter 
for Street Car Testing. 

It is frequently necessary in electric street 
railway practice to test the power consump- 
tion of the cars, and heretofore the General 
Electric Company has furnished a 500 volt- 
meter mounted rigidly within a mahogany 
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placed in the middle. The horizontal pull 
is said to be greater. The starting torque 
is smaller. It is more easily controlled. 
There is no slip, and the velocity of all 
parts is uniform. It will climb a stiffer 
grade. One 35 horse-power motor replaces 
two 30 horse-power single reduction Taom- 
son-Houston or Westinghouse motors with 
economy of energy. The system is working 
in Pittsburgh, where it was adopted after a 
very severe trial with a Westinghouse car, 
and it is about to be used on Twenty-second 
street in Chicago. It has this disadvantage 
—that if the motor fails there is not a second 
one available to take the car home. The 
problem is an interesting one, and its solu- 
tion will be watched with great interest, for 
it has an important bearing on the economies 
of our English roads. 

The feeling is pretty prevalent in the 
States that the conductors must eventually 
go underground. Experiments in this direc- 
tion are being made in several directions, 
notably in Washington and Chicago. The 
trolley with its guard wires is really an 
abomination, and the disturbances created 
by insufficient return accommodation are 
annoying the telegraph and telephone inter- 
ests, and alarming the gas and water com- 
panies. The future worsing must be metal- 
lic circuits and underground conduits. It is 
so done in Buda-Pesth, and it has been par- 
tially donein Blackpool and in Rome. Other 
experiments are contemplated in England. 
No one can doubt that the future of electric 
railways is very bright. The South London 
Railway and the Mersey Dock Elevated 
Railways are examples of great successes in 
England, but it is in the States, where this 
form of locomotion has become a necessity, 
that we are sure to see a speedy and practical 
solution of the problem. 


CONCLUSION. 
I have by no means exhausted the many 


box for this purpose. This was, however, 
found not to be without faults. The mechan- 
ism being rigidly mounted the meter was 
subjected to violent jars which frequently 
interfered with its accuracy, shortened its 
life and rendered it unsatisfactory. Experi- 
ments have been going on for some time past 
to evolve a satisfactory portable recording 
meter for the purpose named, and the Gen- 
eral Electric Company now announces one 
which will satisfy the many requirements 
of street railway service. 

The meter in question consists of a Thom- 
son recording meter mounted on a skeleton 
metal frame and having a capacity of 25 
amperes at 500 volts. It is mounted within 
a polished wood carrying case, about two- 
thirds the size of the former type. Instead 
of being rigidly mounted in the case the 
meter is suspended between two networks of 
interlaced rubber cord, or, as it were, 
between two rubber hammocks. This 
method of suspension saves the meter from 
violent agitation or shocks, and renders its 
accuracy reliable. It is the first time that 
this system has been applied to the recording 
meter and it is a feature which will recom- 
mend it to all street railway men. The 
meter may be used placed upon the floor of 
the car with absolute safety and convenience 
and gives perfectly accurate readings. 

This portable meter is normally rated at 
25 amperes. In testing street cars, however, 
the current will frequently, for short inter- 
vals, very greatly exceed this, as when start- 
ing, or upoo heavy grades; but this meter is 
said to be so constructed as to record these 
sudden bursts of current accurately, and 
enormous overloads may be carried through 
the meter for short intervals without detri- 
ment to the instrument or impairment of 
itsaccuracy. The meter has been subjected 
to careful and severe tests, which it is claimed 
to have stood with absolutely satisfactory 
results. 





155 


OUR NEW ENGLAND LETTER. 


A Franchise for a 10 mile electric road has 
just been granted to a Holyoke company. 


The Fair Haven and Westville Street Rail- 
road has contracted for an electric plant at 
the cost of $500,000. The line is six miles 
long and the only one io the city not now 
electrically equipped. 

Sampson & Allen, electrical engineers of 
Lynn, Mass., have secured a contract for the 
installation of an isolated electric lighting 
plant in the offices and warehouses of 
Thomas Wood & Company, of this city, 
and have also been awarded tke contract for 
lighting the new Armory in Lynn. 


The Property of the North Attleboro Steam 
and Electric Railway Company has passed 
into the hands of an assignee, and will shortly 
be sold to satisfy claims amounting to about 
$3,800. Henry M. Fisher, ex-Mayor of 
Waltham, is the assignee, and has furnished 
a personal bond to the amount of $15,000. 


The Union Traction Company, of Provi- 
dence, bas purchased the mortgage of the 
Attleboro, North Attleboro & Wrentham 
Street Railroad. It is now stated that the 
road will be in operation by April 1. It 
stopped doing business last Fall after the 
burning of the power house in Attleboro. 
There has been no communication with 
North Attleboro since that time. Kidder, 
Peabody & Company, of Boston, made the 
sale to the traction company. 


At a Town Meeting held on the evening of 
the 15th the citizens of Marblehead voted 
almost unanimously in favor of establishing 
an electric lighting plant in that town. It 
was decided to adopt a mixed system of arc 
and incandescent lamps for the town and 
arc lamps for the Neck. The estimated cost 
of the outfit is $50,000, $10,000 of which 
was appropriated at the meeting as a begin- 
ning, and the balance will be bonded. The 
committee on construction consists of Wm. 
J. Goldtwaight, Thomas W. Tucker, Henry 
C. Sparhawk, John B. Litchman and Ben- 
jamin G. Lindsey. Sinking fund commis- 
sioners were also elected and active opera- 
tions will be at once begun. 


The W. S. Hill Electric Company, of this 
city, are still finding business steadily on the 
increase, and are running more than full 
time in an effort to keep up with their orders. 
They were obliged to work all night once 
this week in order to make a shipment on 
time of a large opera house switchboard, 
containing all the necessary apparatus for 
this complicated service, for which they had 
an order from Scranton, Pa. They are now 
completing another of the same kind for a 
new opera house at South Manchester, Conn. 
Their New York representatives, the Elson 
& Brewster Engineering Company, have 
been obliged for the second time within a 
year to move into larger quarters. They 
now occupy a suite of offices at 143 Liberty 
street, and with better facilities and a larger 
stock are in good shape to take care of their 
steadily increasing trade. 


The Improved Outlook for business and the 
preparations for Spring trade are being felt 
to a noticeable extent by the increase of 
tenants at ‘‘electrical headquarters” in this 
city. The Hathaway buildings on Atlantic 
avenue have long been known as the elec- 
trical center, and offer inducements to con- 
cerns in this line which are not equalled else- 
where in the city. Aside from the close 
association with the members of the large 
colony of electrical men located in these 
buildings, they offer inducements in the 
shape of small but neatly fitted up offices 
with a southern and southwestern exposure 
which are at all times cool, light and pleasant 
at a reasonable rental. Electric lights, 
elevators, mail chutes, telegraph and tele- 
phone service, a public restaurant and private 
luoch club, all located in the building, tend 
to make things pleasant, and anyone think- 
ing of locating in Boston cannot do better 
than join theelectrical colony. These build- 
ings are also the headquarters of the elec- 
trical journals in New England, every one 
of the leading papers being represented. 

Boston, March 21, H. G, T, 
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Electrical Measurements. 


A LECTURE DELIVERED AT COOPER UNION, 
FEBRUARY 5, 1894. 


BY A, E, KENNELLY. 


(Concluded from page 1/3.) 

The great value in the commercial distri- 
bution of electrical power lies largely in the 
fact that you are able to watch and econo- 
mize by your ampere meter, or wattmelter, 
the amount of power that you are going to 
consume. With an engine it is ditticult to 
do that. You can, of course, take diagrams 
from theengine. You can put indicators on 
the cylinders and find out the amount of 
power delivered to the engine at different 
parts of the stroke. But that is a clumsy 
and tedious process compared with the 
electrical plan. If you have a motor to 
drive your machinery, and it is supplied by 
current from mains that lead from a central 
distributing station, you have only to watch 
your ampere meter to know, with the press- 
ure of delivery, what power you are taking 
from moment to moment. The great value 
of electrical distribution of power lies not 
only in the fact that you can economize so 
much in the superintendence of your 
machinery, but you are often able to 
see instantly when anything goes wrong with 
your machinery, by the effect of undue fric- 
tion and extra work so absorbed upon the 
ammeter, Which otherwise might escape 
uonoticed uatil actual damage had been 
done. 

Now, all that we have said this evening 
about electric circuits is supposed to be said 
when the current is steadily flowing. That 
is to say, Ove Volt always sends one ampere 
through ove ohm so long as everything is 
steady. Butif your pressure on the circuit 
is changed you will not get during the 
change tue corresponding number of amperes 
that you would expect, and in particular 
when your electric pressure is alternating, 
when it is varyiug up and down from posi- 
tive and negative, as it does in alternating 
current circuits, you do not get Ohm’s law 
applying in the way jt did in the other case. 
Fifty volts of alternating current will not 
necessarily send vne ampere through a coil 
of wire having 50 obms of resistance. Ohm’s 
law only applies when your curreut is flow- 
ing steadily along. But you make a current 
oscillate or move in any manner and you 
will immediately find that a disturbance is 
introduced. Now we will see where that 
disturbance is. 

Referring again to our first diagram, there 
is a circuit containing a pressure and a resist- 
auce and a galvanometer, and the current is 
steady so long as the pressure is steady, and 
Ohm’s law applies to that circuit. But so 
soou as you starta current in that circuit 
you know it becomes magnetic just in the 
same way as you saw that in this wire when 
acurrent flowed through it it attracted a 
maguet.c needle. That means that magnet- 
ism is being produced in this circuit. And 
the result is that magnetism is thrown into 
that circuit as soon as the circuit is closed, 
But a dynamo machine, any electro mag- 
netic generator for producing current, is 
nothing more than a device for throwing 
magnetism into a revolving coil. The arma- 
ture is situated between the poles of a large 
magvet and so arranged that that coil is 
always disposed to have more magnetism 
thrown into it as it comes around. The 
circuit hereisno more than alittle, weak 
dynamo, It generates its own magnetism. 
‘The moment you start that current that 
magnetism flows through that circuit, and 
since it flows into itin the same way that 
magnetism runs into the dynamo armature, 
it produces the same kind of pressure on a 
smaller scalethan you meet with ina dynamo 
armature. It is the pressure due to the 
changing magnetism in the circuit which is 
pioducing a disturbance aud a deviation 
from Obm’s law, and if you take that new 
pressure into account you will find that 
Obm’s law applies again. As soon as the 
current becomes steady the magnetism 
brought into play becomes constant and no 
more pressure is generated in this way. 

Before passing from this portion of the 
subject I think you will be interested in see- 
ing avery pretty form of very delicate gal- 
vanometer. It consists of a coil of wire 
something on the principle of that coil (indi- 
cating) with a very minute magnetic needle 
in the middle of it. It is not more than a 
quarter of an inch long. On the back of 
that needle there is a little glass mirror. 
‘The whole thing only weighs a few grains. 
Toe magnet is suspended in the center of 
that coil by a few fibers of silk. By turn- 
ing it around you will see that in the in- 
terior space there is a little mirror. Per- 
haps you can just notice it. That is in the 
very center of the wire and, therefore, so 
situated as to be directly in the influence of 
the current that will go through that wire. 
Here is a lamp and the light in the lamp is 
supposed to pass through a slit in here, pass 
into the window here on to the mirror and 
thence reflected back to this scale again. 
The scale is marked off with a number of 
five lines so that you can detect and measure 





the distance of the reflected beam from the 
scale zero. A little, narrow spot of light falls 
on the scale back from the mirror atter hav- 
ing traversed this distance twice. Now, a very 
small deviatiun on the part of the mirror 
here will mean, at the distance at which that 
scale is placed, quite a large deviation of the 
reflected beam of light. The amount of 
delicacy which you can get from an ap- 
paratus of that kind for very feeble currents 
is extraordinary. You can measure the one- 
hundred millionth part of an ampere quite 
comfortably with an apparatus of this de- 
scription. It is no exaggeration to say that 
the application of this instrument rendered 
submarine telegraphy possible years before 
it could have been accomplished by any 
other means. To day, it is almost the only 
instrument that can be employed success- 
fully on long ocean cables. The feeble 
current flowing through cables has power to 
throw that little mirror to and fro. 

One extraordinary feature about electrical 
measurements is the enormous range they 
possess, You can measure any resistance— 
for instance, one microhm, thatis, one-mill- 
ionth part of an ohm—quite comfortably, 
and you can measure the megohm, which 
is a million ohms, easily, and a million 
megohms without difficulty. So you can 
measure a range of a million times a million 
times a million, or a trillion ratio, which 
would be 1 and 18 figures after it. Now, 
that is a range of magnitude which 
scarcely occurs in any other science 
or art that we _ possess, astronomy 
alone excepted. Recently in astronomy 
there has been concluded a measurement 
which occupied a number of observatories 
and a number of men for a long period of 
time to ascertain whether the earth's axis 
shifted its position in the earth. Of course, 
the axisof the world, we know, is moving 
about on what might be termed the outline 
of a corrugated cone in space, producing the 
well known phenomena of precession and 
nutation. But that was not the question. 
Any motion of the axis in that way would 
move the whole world conformably, and if 
you went to the North Pole and droveastick 
into the ice at the point which you observed 
to be the axis of rotation, which would not 
move at all, and called that the pole, tbat 
pole might point to a different part of the 
heavens at successive periods of time, dut 
you would not have to shift the. stick at all. 
Or, in other words, the earth’s axis of rota- 
tion would not shift in the carth. But the 
suspicion was aroused that the earth’s axis 
was not quite stationary ; that the stick did 
shift, and it has apparently been placed 
beyond dispute that a steady and annual 
motion does take place, besides a motion 
which is accomplished in a period of 14 
months, amounting in all to about a shifting 
of 30 feet. That is to say, the pole shifts in 
the earth about 30 feet at the surface ; 
so that you would have to shift from 
time to time the stick marking the 
the axis of rotation over 30 feet radius in 
any direction. That is rather fine measure- 
ment and that represents perhaps the very 
limit of accuracy, which astronomical means 
render possible at the present time, in the 
very smallest mundane amount. Similarly, 
the very longest distance of which astronomy 
has been able to obtain any definite notion is 
a distance which light requires a hundred 
years to move across. Light moves about 
136,300 miles in a second, and there are stars 
which, shining at this moment bright, are but 
resplendent with the lustre that left them a 
hundred years ago and all that time the 
light has been advancing onwards and 
onwards through space. Taking then the 
ratio of the 30 feet, the smallest amount, 
and that long distance of 100 years of light 
speed, it represents only about 1 with 17 
zeros after it, So that you see that the elec- 
trical range of measurement of 1 with 18 
figures after it is the superior. 

Now, all these instruments before you have 
their own definite work, and one of the most 
important pieces of work which the Wheat- 
stone bridge has ever done has been the 
determination of the spot at which an 
immersed submarine cable lies broken. 
You put a cabie downacross the Atlantic, 
and suddenly the signals disappear. With- 
out any warning, perhaps, they are cut 
off altogether, and you feel that you have 


lost a friend —Ireland—and the ques- 
tion is, where is the fracture? We cannot 
If we are 


go and pick all that cable up. 
going to make that cable of any use at all, 
we must know where the fractureis, and the 
Wheatstone bridge is the means by which 
this is located, and by which a ship is enabled 
to go close to the spot, put a hook down, 
bring up the cable, and splice and repair it. 
To give you an idea of the means by which 
that is carried out, we have a circuit here 
strung up above our heads. All that wire 
represents a submarine cable, It is overhead 
instead of being under water, but that does 
not matter for the purposéin view. We are 
not going to cut it barbarously at any point, 
but we havea number of wires coming down 
from it at different places and they all end 
in a switch which is behind that pillar, and 
the pointing of the switch upon apy one of 
the several plugs on it represents a break in 
some definite place, just as the fracture of 
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the cable means connecting the conductor 
electrically with the ground at that spot, and 
we will show you how we will find that 
place by means of this Wheatstone’s bridge 
and galvanometer. Now, if any gentleman 
will promise not to be in collusion with us, 
and will put the handle of that switch upon 
any plug that he is minded to, we will 
endeavor to determine which it is. This 
galvanometer is going to show us. We 
will apply a current to the bridge, 
and when we get no current through 
the galvanometer the resistance on the two 
sides will be equal, and we ought to be able 
to locate that spot. I am guipg to puton a 
current, and you can see that until I get the 
right amount of resistance the needle will 
move. (Some one in the audience moved 
the switch.) The needle is moving very 
considerably now. That means | have to 
change these plugs by a large amount until 
I get that back. It is coming steadily back. 
When I get it right on the zero point it will 
have told its tale. 1 am altering the resist- 
ance bow to represent the resistance up to 
the point at which that switch has been 
turned. If the switch had been turned be- 
youd that point 1 would have more resist- 
ance. I would have more lengths of wire in 
the circuit. Ihave now 128. Now I have 
130. NowlI have 140. It is pausing. It 
is coming very close. Now I have 144. I 
think that is over the zero point, isn’t it? 
That corresponds to the fourth button. (A 
voice: That is right.) 

The way we know that is this. There are 
altogether eight buttons and 277 ohms is the 
total resistance of the wire. Now halt of it 
is 189. We have here 144, sothat is just 
half the buttons, allowing for slight irregu- 
larities in the distance. You find out the 
amount of resistance there is between the 
end of the cable and the place where it is 
broken, and so many ohms represents so 
many miles, because the amount of resist- 
ance ina mile is very carefully measured 
before the cable is put down. 

All the value of the labor, whether 
remunerative or not, that bas ever been put 
on electrical measurements, has amply saved 
itself to the world by the amount of labor 
saved in making ocean telegraphy practica- 
ble and enabling cables to be repaired. 

Now, looking at all this apparatus, it 
appears as so much brass and so much wood 
and hard rubber, having its proper functions 
to perfcrm. Literally so it is. But it is 
much more than that. If we only think 
again we see that every one of these pieces 
of apparatus represents the crystallized 
energy, the crystallized thought, the life 
work of hundreds of those, only a few of 
whom are left With us. All the men who 
first rendered that box capable of being con- 
structed, who first rendered the measure- 
ments it can control capable of being per- 
formed—their life work is crystallized here, 
and their lives are all passed from us. Isn’t 
it wonderful to think, when we are so care- 
ful, when our lives are long problems to 
economize each other’s labor, when the 
whole problem of life in its business aspect 
is the problem of economizing each other’s 
labor ; isn’t it wonderful to think that the 
labor of so many hundreds, of so many 
thousands, really, is embodied in a simple 
machine of that kind? Because, while you 
might enumerate 20 celebrated names whose 
life work made that single piece of apparatus 
possible, you would have to enumerate 
hundreds or thousands of names of persons 
whose labors were just as necessary, collater- 
ally, although less promiuent and important. 

One thing more. The enormous value 
that electrical measurements have been to 
science, to progress, to arts, in the past, 
promises to be a mere iota to the value that 
electrical measurements will have in the 
future, and for this reason: We do not 
know why that metal plug falls to the 
ground when itis dropped. We know the 
law by which it falis, it varies inversely as 
the square of the distance to the earth’s 
center of matter, etc. But we do not know 
why it falls. We simply say it is gravita- 
tion. And all through our knowledge of 
nature we are being perpetually battled by 
what goes on, and the activities that are at 
work in a space from which we have appar- 
ently exhausted and removed aH matter. If, 
for example, we tried to remove all the 
matter in this hall, we should commence 
by removing the pillars, which would be 
rather a convenience for the audience, and 
then all the seats, and get it empty of heavy 
material. Then we would say, there is the 
air, and we would commence to pump out 
the air, and if wecould get a vacuum we 
might think that we had emptied it. Never- 
theless, light would travel across the vacuum, 
and so would heat, and so would mag- 
netism; and it is almost impossible to 
suppose those things can travel on nothing, 
through nothing, and we are brought face to 
face with the necessity of supposing that 
there was no vacuum atall; that far beneath 
the gross perception of our senses there lies 
a finer, a more subtle matter for which we 
have invented the word ether. We are not 
brought into contact with ether through any 
of our senses, except, perhaps, by light, which 
is supposed to be an electrical disturbance of 
the ether, and we have to rely on electricity 
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and magnetism for making the pioneer 
efforts by which we are going to ascertain in 
time what this ether is and what it does. 
There can be no doubt that when once we 
know what ether is we shall bein a better 
position to utilize it and place it in our con- 
trol, just as we place the solid bodies in solid 
machinery in our control, and it is from 
electricity and magnetism that we are to 
hope for a further successful investigation in 
this direction, but when that knowledge is 
finally obtained we may be fairly certain 
that the plenitude of the success, the vast 
balance of the credit, will be due to electri- 
cal measurements. 





Electric vs. Horse Roads. 

We have seen at various times and in 
various journals (electrical and otherwise) 
statements regarding the comparative earn- 
ings per mile of electric and horse cars on 
the same system, 7. ¢., the West End system 
of Boston. A recent statement of this kind 
shows that, while the mileage of the electric 
cars of this system was 76.17 per cent. of 
the entire mileage of all the cars of the sys- 
tem, tbeir earnings were 80.33 per cent. of 
the whole, from which it is deduced that 
electric cats earn more money per mile run, 
which, it seems to us, is an entirely unjusti- 
fied deduction, so far as comparisons between 
electric and horse cars generally are con- 
cerned. 

If a street car company owning two lines, 
one traversing a thickly built up portion of 
a city where crowds of people desired to use 
cars, the other being in the outskirts where 
few people used the cars; and, if the first 
mentioned line used horses, while the subur- 
ban line was electrical, comparison of earn- 
ings per mile would show the horse cars to 
possess much the greater earning capacity. 
But such a comparison would be unfair to 
electrically driven cars. 

By this criticism we do not mean at all 
that we prefer horse cars, but that comipari- 
sons should always be fairly made. 

We think that if there werein the same 
street of a city two parallel lines, one with 
electrical and the other with horse cats, the 
electrical cars would sbow the best earnings 
per mile, because people would prefer them, 
on account of their greater speed, cleanliness, 
etc., and such a comparison, if it were possi- 
ble to make one, would probably show 
greater superiority of electric over horse 
cars than is shown by the compa: ison quoted 
above.—American Machinist, 

ae 
Engineering Association of the South. 

The regular monthly meeting was held at 
Nashville, Tenn., on Thursday evening, 
March 8, Vice-President Smith presiding. 
Mr. A. P. Gaines, Cowan, Tenn. ; I. O. 
Walker, Paris, Tenn.; and C. P. Perrin, 
Pikeville, Tenn., were elected to member- 
ship. Action of the board of directors, 
advancing Mr. Alfred Hume from junior to 
membership was reported. The Finance 
Committee, charged with the special duty of 
better financial arrangements, failed to report 
and were given further time. The treasurer 
reported that the association was not in debt 
and bad some funds on hand. The paper 
of the evening entitled ‘‘Coal Handling 
Plant at Pikeville, Tenn.,” by Mr. J. J. 
Ormsbee, superintendent Sequatchis Valley 
Coal and Coke Company, was read by the 
secretary in the absence of the author. 

ic cpa 
An Interesting Lecture. 


Mr. William J. Hammer, the well-known 
consulting electrical engineer of New York 
city, delivered an interesting lecture on 
‘*Electricity” before the Dryden Literary 
and Musical Society at Newark, N. J., on 
March 7. The lecture was illustrated by 
quite an elaborate series of experiments in 
electricity and magnetism, and in the appli- 
cations of electricity to lighting, power, 
telegrapby, telephony, war purposes, bal- 
looning, heating and cooking. Some inter- 
esting experiments in radiant matter were 
also shown. 

ae ae 
A Submarine Cable Broken. 

The submarine cable between Constanti- 
nople and Odessa in the Black Sea has been 
broken, 
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Three Model Factories. 





THE GREAT AND INCREASING BUSINESS OF 
THE WIDELY KNOWN RUBBER HOUSE 
OF THE NEW YORK BELTING AND 
PACKING COMPANY. 


Our readers, we are sure, are ever inter- 
ested in industrial progress, and nowhere is 
this better evidenced than in the every day 
work houses of strong manufacturing com- 
panies. The three factories of the New 
York Belting and Packing Company, illus- 
trated in this issue of the REviEw, present 
interesting testimony of enterprising, modern 
management, acd we take pleasure in speak- 
ing of the details of construction and 
methods shown. 

Factory number one, Fig. 1, is situated 
in Newtown, Conn., has excellent shipping 
facilities, and has the advantage of an excep- 
tionally fine water power. The main build- 
ing of this plant is a substantial brick struct- 
ure, five stories in height, 300 feet long and 
60 feet wide. Placed at right angles to this 
is a four story addition, 77 feet long and 30 
feet wide ; close to which are separate build- 
ings for engine house, boiler house, machine 
shop, carpenter shop, gasometer, store 
houses, etc. In plain sight of the factory 
plant is the handsome house of the super- 
ntendent, and 30 or more neat cottages for 
he workmen, all of which buildings are the 

roperty of the company. Viewing this 
ity of rubber workers built by the side of 
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line of improvements that the factory exhib- 
its is the careful avoidance of unnecessary 
handling of goods. It is only recently tbat 
rubber manufacturers have found this nec- 
essary, but to-day all of the progressive ones 
look to it most carefully. Here the problem 
is solved simply and satisfactorily. The 
raw material enters at one end of the mill 
and is delivered at the other in the shape of 
finished product. Factory number one 
employs about 600 workers and 600 horse of 
water and steam power. 

The plant of factory number two, Fig. 2, 
while by no means small, is not as large as 
that just described, and indeed is used chiefly 
as a helpmeet for it. Here much of the raw 
material is prepared. It has recently been 
fitted with new grinders, conveyers, centri- 
fugal machines, vulcanizers, etc., and is 
capable of turning out an immense amount 
of stock with little handling and few hands. 
The two brick buildings, a five story 74x50, 
and a two story 124x40, are situated close to 
the river that turns the wheels of number 
one, and have both water and steam to rely 
upon for motive power. 

Factory number three, Fig. 8, the best 
equipped of all, is situated at Passaic, N. J. 
The buildings are of brick, the larger 
being 390x60 feet. Here is made the 
finer class of goods in mold work 
and specialties. As one steps from the 
office into the main building the whole 
process of manufacture is in sight. At the 
farther end, nearly 400 feet away, is the 
compounding room, where the rubber and 
ingredients added to it are weighed. Nearer 
are the mixers, still nearer the calenders, 
close at hand the presses, and then comes 
the tables for the finishers, and then the 
shipping room. Interspersed between the 
machines mentioned are varied mechanisms 

















Fig, 1.—ViEw oF THE NEW YoRK BELTING AND PackIne CompANy’s_FACTORY AT 
Newtown, Conn. 


a swiftly flowing river with lofty pine-clad 
hills rising almost to the majesty of moun- 
tains on either hand, one cannot but be 
struck by the beauty of the scene, as well as 
impressed by the prevailing air of thrift and 
enterprise. Entering the factory while the 
huge turbines are in motion one sees the 
washing, mixing and calendering of rubber 
on scores of machines, many of which are 
new and have labor-saving attachments that 
are not only up to date, but in some cases far 
ahead of what we had dreamed of. 
Enormous hydraulic presses for belting, 
packing and matting are here to be seen, 
and at the time of our visit another 30-foot 
monster was being set up. Not the least 
interesting part of the plant is the new hose 
room. It is a light, airy, spacious apart- 
ment, where everything from start to finish 
is done by machinery. In this room a very 
few men are able to turn out 25,000 feet of 
hose a day, producing an article that is 
infinitely superior to hand-made hose. Mr. 
l.. K. MeClymonds, the able general man- 
iger of the company, pertinently remarked: 
“The belting cured under pressure is superior 
to the old-fashioned article that was made 
before we had presses, so now we make our 
hose under pressure and find a vast improve- 
ment in its quality.” It is at this mill that 
the company’s celebrated brands of ‘1846 
Para” and ‘‘Double Diamond” belting, also 
the well-known ‘‘Test” fire hose, air brake 
hose and other special hose, as well as mats, 
matting, stair treads, etc., are manufactured. 
Perhaps the most marked feature in the 


for the saving of labor, and more are being 
added every day; a pneumatic device for 
slipping jar rings off from a mandrel, and 
forcing another tube on at the same time; 
a curious cage that is full of cords of rubber 
in which revolves a knife, cutting them into 
convenient bits for mold filling; these, and 
ascore of others, new,automatic and effective. 
The floors above are devoted to the making 
up of various goods and the storing of 
supplies, while the topmost story is a vast 
dry room where hang thousands of dollars 
worth of Para rubber going through with 
the expensive but most satisfactory process 
known as ‘‘air drying.” 

The second main building, 250x60 feet, is 
but just completed, and is most substantially 
built. A part of the lower floor is used for 
a shipping room, and another portion for a 
mixing and calendering room. The floor 
above is devoted to the manufacture of 
pneumatic tires, of which the company are 
large makers, and is one of the most com- 
plete and conveniently arranged departments 
possible. The floor above this, in turn, is a 
fac-simile of the splendid hose room at fac- 
tory number one, and, like it, has a capacity 
of 25,000 feet a day. Cotton hose, rubber 
lined, of all sizes, is also made at this plant. 
A department of special interest in this fac- 
tory is the emery wheel section. Here is a 
complete and separate plant, consisting of 
mixing mills, calenders, presses, molds, vul- 
canizers, lathes, diamond-pointed tools, and 
a host of special devices for use in the manu- 
facture of vulcanite emery wheels. All 
kinds of wheels are made, ranging in size 
from a cheese box down to a lozenge, and 
using emery grains as coarse as rice or as 
fine as an almost impalpable powder. They 
are the original makers of the vulcanite 
emery wheels, and their wheels have an 
enviable reputation both for service and 
safety. 

This factory;is run by water-power, but 


is also fitted with engines for use in case of 
a scarcity of water. The aggregate power 
is put at about 1,800 horse. Electric lights 
are in use all over the plant, and a new sys- 
tem of piping is being put in place. In 
addition to this, a new system of shafting 
and gearing is being installed. In this fac- 
tory, asin number one, the unnecessary hand- 
ling of goods during manufacture is carefully 
avoided. General Manager McClymonds 
remarked: ‘‘The New York Belting and Pack- 
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pany vs. The Electrical Engineering and 
Supply Company, of Syracuse, N. Y., 
claiming infringement of the Perkins 
snap switch patent, Judge Coxe has dis- 
missed the bill of complaint on the ground 
‘that it would be doing an injustice to the 
defendant and others to give the Perkins 
patent a construction so broad as to suppress 
improvements like those embodied in the 














Fig. 2.—V1IEW OF THE NEW YORK BELTING AND PAackinG Company’s Factory, No. 2. 


ing Co., Ltd., has a wonderful name. It is 
known the world over, and is a synonym 
for first-class goods. 1 want to say that I 
value that reputation so highly that under 
no circumstances shall there be any cheapen- 
ing of its products. Where we can see 
chances to improve we shall do so. New 
processes, new machinery, better results, we 
welcome, but there will be no lowering of 
grades, no attempted economy in the use of 
rubber, ‘or the misuse of adulterants.” The 
company has offices and store room at 15 
Park Row, one of the busiest and most cen- 
tral parts in New York city. 

—— ome - 

LEGAL NEWS. 

The Keystone Electric Light and Power 
Company, of Philadelphia, has been 
enjoined from using any but Edison incan- 
descent lamps. 

Thomas A. Edison and Colonel Gouraud 
have filed an application in the Court of 
Chancery at Newark, N. J., fora receiver 
for the Edison United Phonograph Company. 
The bill will be answered on March 29. 


In the Edison feeder and main patent 
case argument on appeal from Judge Green’s 
decision uphalding the patent has been con- 
cluded before the United States Circuit 
Court of Appeals. Decision has been 
reserved. 


Crowell switches,” which are referred to, in 
the court’s opinion. These switches are 
made under patent No. 436,122, granted 
September 9, 1890, to Howard C. Crowell. 

The argument in the Bate refrigerator 
case, before the full bench of the United 
States Circuit Court of Appeals, bas been 
concluded. Messrs. C. E, Mitchell, J. C. 
Carter and P. H. Bates appeared for the 
appellants, and Messrs. W. H. Peckham, 
L. E. Curtisand Edmund Wetmore for the 
defendants. The argument was confined to 
questions of constitutional law, the special 
point at issue being the interpretation of 
Section 4,887 of the Revised Statutes, which 
concludes as follows : 


“But every patent granted for an invention which 
has been previously patented in a foreign country 
shall be so limited as to expire at the same time 
with the foreign patent, or, if there be more than 
one, at the same time with the one having the 
shortest term, and in no case shall it bein force 
more than 17 years.” 


The appellant contended that it should be 
construed to read ‘‘an invention which has 
been patented previous to the application for 
a patent therefor in the United States shall 
be limited,” etc., while the appellees contend 
that the meaning is plain as itis, This case 
is of interest to the electrical fraternity 
from the fact that a decision in favor of the 

















Fic. 3.—View oF THE New YorRK BELTING AND PACKING COMPANY'S FACTORY AT 
Passaic, N. J. 


The Westinghouse Electric and Manufact- 
uring Compapy has brought suit against the 
General Electric Company for infringement 
of the Tesla polyphase patents. The use of 
three-phase apparatus at the plant in Red- 
lands, Cal., recently described in the 
ELEcTRICAL REvIEw, is made the basis of 
the suit. 

In the case of the Schuyler Electric Com- 


appellant would extend the life of the 
Edison lamp patent four years, and also give 
the American Bell Telephone Company pro- 
tection on the Edison transmitter patent for 
17 years from May 3, 1892. Even if the 
Bell company were beaten in the government 
suit on the Berliner patent, such a decision 
as the above would leave them in a strong 
position. 














The Stirling water tube safety boiler 
is rapidly growing in popularity with steam 
users. The electrical field is adopting great 
numbers of the Stirling. 

Alfred F. Moore, Philadelphia, is 
one of the oldest and most widely known 
houses in the insulated wire business. The 
product is always of the very best. 

Wallace & Sons, of New York and 
Avsonia, Coun., are out of the hands of the 
receiver and are doing business in their own 
name at the old stand, 29 Chambers street, 
New York city. 

The iron roof for the new car barn for 
the Colonial Electric Street Railway Com- 
pany, of Kingston, N. Y., will be furnished 
by the Berlin Iron Bridge Company, of 
East Berlin, Conn. 


The Eastern Electric Cable 
Company, Boston, under the able man- 
agement of Henry A. Clark, is doing a 
greatly increasing business. The ‘‘ Clark” 
wire has a splendid record. 

The Helios Electric Company, 
of Philadelphia, bas recently secured the 
vigorous Central Electric Company, of 
Chicago, as their representatives in that part 
of the country. A good combination. 


Mr. M. W. Mix, manager of the Rice 
Manufacturing Company, has opened com- 
modious warerooms at 43 Dey street, New 
York city, and will there carry a complete 
line of power transmission machinery. 


The Armington & Sims engines 
are as popular as ever. This is a successful 
and thoroughly practical engine manufact- 
uring company. E. P. Hampson & Com- 
pany, 36 Cortlandt street, are the New York 
agents. 

The Okonite Company’s new insu- 
lated clock has made a hit. If it keeps time 
as well as the Okonite insulation withstands 
the inroads of time and the elements. It will 
be a valuable addition to the busy man’s.desk 
every where, 

The ** Jupiter” Storage Battery, 
manufactured by the Day-Moberg Electric 
Company, of Boston, is meeting with a 
large sale. Portable cells are a specialty 
with this company. Its trade-mark is a 
striking one. 

The Goubert Manufacturing 
Company,—Every station man should 
possess a copy of ‘‘ Dry Steam, the Founda- 
tion of Economy.” If you haven't it send to 
the Goubert Company, New York, and get 
a copy, free. 

The Ansonia Brass and Copper 
Company, Cliff street, New York, is one 
of the oldest and most reliable houses in the 
business. They deal in a | kinds of bare and 
insulated wire and make a specialty of rail- 
way feeder and trolley wires. 

The Riker Electric Motor Com- 
pany, of Brooklyn, N. Y., is widely experi- 
enced in the manufacture of electric motors 
for yachts, launches, etc. This is the begin- 
ning of the season and the yacht owners will 
get good service from the Riker company. 


The Malden Machine Company, 
27 Westminster street, Providence, R. L., 
has issued a catalogue of more than ordi- 
nary interest to power users. It describes 
the various applications of the Porter water 
wheel to power transmission and contains 
many useful and valuable tables. 


The Berlin Iron Bridge Com- 
pany is the most ably-managed company 
of its kindin business. The broad-gauged 
methods of President Chas. M. Jarvis and 
his active, alert associates have told effectively 
during the hard times, and the company is 
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The General Incandescent Are 
Light Company, New York, are meet- 
ing with great success in the sale of their 
blade switches, which are made up to 1,750 
amperes and in special sizes. These switches 
have a carrying capacity of 55 amperes per 
square inch of contact surface, and those 
who have used them are high in their praise. 


The Manhattan Electrical Sup- 
ply Company has removed its sales 
department from 86 Cortlandt street to more 
commodious quarters on the ground floor of 
32 Cortlandt street, New York city. Their 
pampblet describing a number of styles of 
electric telephones which they manufacture 
is now ready for distribution. 


The Charles Plumb Electrical 
Worksare located at 89 Erie street, Buffalo, 
N. Y., and Mr. Plumb is giving his personal 
attention to all orders. In addition to the 
regular line of electrical apparatus, Mr. 
Plumb is prepared to manufacture and repair 
static apparatus, frictional machines, physi- 
cians’ electro-medical apparatus and electro 
mechanical devices. 


The Metropolitan Electric Com- 
pany, Chicago, under the broad-gauged 
management of President Wm. H. McKin- 
lock and his alert staff, is rapidly winning 
favor in all directions. No man in the elec- 
trical business better understands the field 
than the active and far seeing head of this 
house. Mr. McKinlock’s thorough business- 
like methods have brought him deserved 
success, 

John A. Roebling’s Sons Com- 
pany, Trenton, N. J., have an attractive 
reproduction of their World’s Fair exhibit 
which they are sending out. A view of the 
traction cable used on the Third avenue 
cable railway, New York city, surrounded 
by coils of insulated wires and cables, occu- 
pies the front part of the engraving witha 
large picture of the Brooklyn Bridge in the 
background. 


F. E. Reed & Company, 120 to 124 
Gold street, Worcester, Mass., manufacturers 
of machine tools, have issued one of the best 
machinery catalogues that we have seen. 
They have followed the commendable recom- 
mendation of the American Society cf 
Mechanical Engineers that all such cata- 
logues be made of the standard size, 6x9 
inches, for convenience in binding. The 
present catalogue contains illustrations and 
descriptions of lathes and other machine 
tools made by F. E. Reed & Company from 
new and improved patterns. 


The General Electric’ Company 
reports having just closed a large contract 
with the Cataract Construction*Company for 
the furnishing of about 2,000 ho1se-power 
of apparatus to be used in the plant of the 
Pittsburgh Reduction Company at Niagara 
Falls, the apparatus in question transform- 
ing the two phase current delivered from the 
station of the Cataract company at 2,500 
volts into continuous current at 160 volts for 
the use of the Reduction company. The 
plant of the Pittsburgh company is located 
about 2,500 feet from the Cataract company. 
There will be furnisbed eight 200 kilowatt 
step-down transformers and four 370 kilo- 
watt revolving transformers for transform- 


ing two-pbase current into continuous 
current. Itis believed that this will be the 


largest plant of the kind in the world, and 
the installation will mark an interesting step 
in the development of the use of multiphase 
currents for transmission purposes, being 
again transformed into d‘rect currents at the 
point of utilization. In addition to the 
apparatus above mentioned the General 
Electric Company also furnishes the neces- 
sary switchboard and appliances. 

——— oo 
Boston Representatives of the Mather 

Electric Company. 

The secretary of the Mather Electric Com- 
pany, of Manchester, Conn., writes us to 
state that Messrs. Angier & Company are 
this company’s duly authorized representa- 
tives in Boston and vicinity. They have no 
one else in Boston and wish to correct the 
announcement recently made that they had 
other representatives in that city. Mr. 
Angier is well-known to the electrical field, 
having been for a long time actively con- 
nected with Messrs. Claflin & Kimball at 116 


LITERARY. 


‘* Consular Reports” for March, 1894, has 
been received. 


A ‘Directory of Indian Manufactories 
for 1894” has been received from the pro- 
prietors of the Indian Textile Journal, Bow- 
biy, India. 


H. C. Bunner, who bas long made a study 
of phases of New York life, writes in the 
April Seribner of ‘*The Bowery and 
Bohemia,” describing the shifting scene of 
the real Bohemia from the days of Pfaff’s 
saloon to the presert. 


We have received from Mr.W.D. Sargent, 
vice-president and general manager of the 
New York and New Jersey Telephone Com- 
pany, a copy of the ‘‘ Report of the Bozsrd 
of Commissioners of Electrical Subways of 
the City of Brooklyn, N. Y.,” an abstract of 
which appeared in the ELECTRICAL REVIEW 
for March 21, 1894. 


‘*Transactions of the American Institute 
of Electrica) Engineers, Vol. X,” from Jan- 
uary, 1893, to December, 18938, has been 
received. The volume contains an excellent 
autograph porirait of Past President Alex- 
ander Graham Bell, and consists of 719 
pages, including a catalogue of members. 
The work reflects great credit on Secretary 
Ralph W. Pope. 


‘‘The Practical Management of Dynamos 
and Motors,” by Prof. F. B. Crocker 


and Dr. 8. 8S. Wheeler. Second edition, 
revised and enlarged. 205 pages, 99 


illustrations, Price, $1. Sent post free 
on receipt of price. by the ELECTRICAL 
ReEvIEW Publishing Company, 13 Park 
Row, New York. 

That there was a need fora work of this 
character is shown by the fact tbat the first 
edition of the book was exbausted in less 
than a year. The authors have taken advan- 
tage of the opportunity for revision and 
enlargement presented by the issue of the 
second edition, and have made a few cor- 
rections and many additions. Part 1V bas 
been added, giving special instructions for 
handling the Thomson-Houston, Brush and 
other are light dynamcs. The statements 
made in the book are directly based on 
actual experience. 


‘The Universal Electrical Directory ” (J. A. 
Berly's), 1894. H. Alabaster, Gatehouse 
& Company, London. Bound in scarlet 
cloth, gilt lettered, Royal, 8vo., 888 pp. 
Price, four shillings. 

This is the thirteenth annual edition of 
this valuable work. The book for 1894 com- 
prises the names of the members of the elec 
trical and kindred fraternities througbout 
the world. The amount of work entailed 
in its compilation may be judged from the 
fact that the British sections contain about 
16,386 names, the Continental sections c n- 
tain about 13,880 names, the American sec- 
tions contain about 9,370 namcs, the Colo- 
nial sections contain sbout 2,155 names,a total 
of 41,791 entries, many of which appeer 
more than once. There are, however, 
approximately 18,414 names of different 
individuals and firms contained in the book. 

For simplicity and facility of reference it 
is divided into four groups: British, Conti 
nental, American and Colonial, which are 
again sub-divided into alphabetical and 
classified sections. 

The new names incorporated in the present 
issue number several thousands, and the 
total of pages added to the work is 104 as 
compared with that of 1893, making in all 
about 800 pages entirely of directory matter. 
It is, therefore, the largest,as it is the oldest, 
electrical directory in the world. The price 
remains as before, namely, four shillings. 
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INSTRUCTION MAIL 


In Architecture, 

Architectural Drawing. 

Plumbing, Heating and Ventilation, 
Bridge Engineering, 

Kailroad Engineering, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches, and 


ELEGTRIGITY. 


Diplomas awarded. To begin, students need only know 
how to read and write Send for FREE Circular of Infor- 
mation stating the subject you think of studying to THE 

CORRESPONDENCE SCHOOL OF MECHAN- 
oe pao INDUSTRIAL SCIEACES, Scran- 


4000 STUDENTS 





FREMONT WILSON, 


ELECTRICIAN. 

Plans and Specifications for Interior Lightin 
Prepared, and Personal Supervision Given to a 
Work. Appraiser of fire losses on electrical 
apparatus. 

INSURANCE SURVEYS A SPECIALTY. 
Room 1111, Vanderbilt Building, - 132 Nassau St., 
NEW YORK CITY. 


sslinrvvennvyenvovonvevvvr vervevenye2 
yey READ & ROGERS, 


41 Cortlandt St., New York. 
acmeuimeer tn on ~ Ed. H. Rogers. 








ELECTRICAL INVENTIONS a SPECIALTY. 
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THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Rooms 136 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits. 
Telegraph Poles, Piling and Ties Furnished. 











THE GENERAL 
ELECTRIC LAUNCH CO. 


44 BROAD STREET, 
NEW YORK. 


ELECTRIC LAUNCHES 





ELECTRIC EQUIPMENTS 
FOR ROW BOATS 
$320. UPWARDS. 








THE CORRESPONDENCE 
SCHOOL OF TECHNOLOGY, 


CLEVELAND, OHIO. 


Correspondence Instruction in Electricity, Steam 
and other Engineering Branches, by E. P. Roberts, 
M. E., and Nine other Specialists, 


H. WARD LEONARD & CO., 
BULK ELECTRICAL CONTRACTORS, 


136 Liberty Street, New York. 
WM. A. ANTHONY, 
Consulting Electrical Engineer 
and Electrical Expert. 


N. J. 








VINELAND: 





JOHN A. SEELY, President and Gen’l Manager. 


Cc. O. BAKER, Jr., Treasurer. 


W. H. BAKER, Vice-President. 
MILLS H. LANDON, Auditor. 


The flomplete Fiectric ffonstruction fo., 


ELECTRIC RAILROAD CONSTRUCTION A SPECIALTY. 


General Offices: {21 Liberty St., New York. 











a 


crowded with the best kind of business, Bedford street, Boston. Chicago Office: Monadnock Building, CLIFT WISE, Manager. 





